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Twenty-four severely mentally retarded adolescents a "A; 

(with no uncorrected visual or hearing losses) weiije trained to use : .l€ ■ 1 ^M^, 
manually signed English signs. Ss were randomly assiged to sign pniy, ■■- ' 
or .sign plus speech conditions and performances were videotaped, 
Analysis of results revealed that all Ss learned some signs to- '% 
criterion and all showed performance gains 6n most signs.. Failure to \ 
form giVen signs correctly appeared to be largely ideosyncrat ic. 
Contrary to hypotheses ,* no learning differences were found between 
iconic and abstract signs*. A substantial part of the document reviews 
the literature on remedial vocal training and nonspeech communication 
systems for mentally retarded persons. Animal signing studies are 
further analyzed, as are implications of \signing language training 
with autistic children. (CL) 
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' Introduction . * 

One of the , most useful of all human adaptive 
behaviors, is the ability to communicate. Successful 
communication permits interaction between people . to gain 

and provide information as well as accomplish goals* It 

♦ ; 

enables one to formulate ideas about the world in some 

) '} . ' ■ * 

for^Kthat -can be shared with others (Bloom & Lahey, 1978; 

Morehead kMoretfead, 1974). Because it is fundamentally 

involved with socials competence and control of one s 

* f 
environment , language descriptions and communication 

training for the mentally retarded have received much 



attention . * 



Historically, conununicat ion and language have been 
associated with speech (Blount, 1968; Jones & Robson,^ 
1979; Lenneberg, 1967; Mootes , 1974)'. Although speech may 
be the most frequently encountered, form of *comjmunicat ion , 
it is important to note thlfc it is not necessarily the 
sole means of communication. The es>enc r e of 
communication .is the ^effective transmission of 
information between individuals . This may be - 
accomplished; through speech, but other methods are 
avail ab l* J y •; i^man and Friesen (1975) showed the^Um. 
iacial expressions are universal 1 y recorn LzeffS s^fmen^in^ 
. cc ain emotions (e.g., smile - happiness, scowl - 



.anger). Similarily, when one person beats another to the 

tast open spot in a parking lot, the meaning of a 

clenched fist shaking in the air is likely to be clear. 

The nature of the information communicated in these two 
« *« 

examples is clearly limited, but .there are more extended 
■ •» - * 

anl versatile systems using visual and motoric symbols. 

The major points to be made here .are that communication 

can be accomplished via means other than speech and that 

mentally^r^tarded persons must be abLe to use some sort 

of communication system if they are going, to function 

competently in a k 'community living environment . 

The present research invest igafed factors that 
• . • \ ■ 

influence the . init ial acquis it ion of manual signs'by 

severely mentally retarded /adolescents . Before the 

specifics of this study are explained, literature 

indicating the limited nature of speech in the" severely 

mentally retarded will be reviewed. Two general training 

/ * 

areas will then be described those providing remedial* 

> . % ; t * 4ijp' 

v^pil 'training and those emphasizing nonvocal 
communication systems, particularly manual signing. It 
will be shown that the limited success of vocal training 
with persons not" possessing rudamentnry language skills ' 
has contributed to the use of nonvocal communi « ai j oh 
systems. In addition, a variety o"f nonvocal 
communication systems will be. compared and contrasted. 
From this review it will be shown that nfanual sign 



systems, may. be. « particularly viable initial means of 
communication for many persons who do not speak and for 

^ whomxyocal training has not been effective. A more 
detailed^review of the manual signing literature will 
then reveal that although demonstrations of manual sign 
learning by mentally retarded per sons are increasingly 
comman, the factors, influencing the initial acquisition 
°^"Knual^ff±gns^haye notvbeen 1 'est ablisHed. The 
present study drew uporv ' information -from three areas of 
research (verbal learningA motoric^ learning, and the' 
development of attention) t\ make predictions about the 
rate of manual sign acquisition as influenced by sign 
elements and instructional variables\ \ 
Speech Limitatiifrns in ^ the Mentally Retarded 

Mentally retarded persons are frequently 
characterized as deficient in language Wnd speech 
(Blount, 1968; Wehman & Garrett, 1978; Whitman & Scibak, 

lpt*1979). Speech limitations Increase in frequency as the 
degree of retardation^ increases (K'eane , 1&72; v tyn , 0 
.Sheehan,- & Slutz, 1-969; Sheets- . Martyn, 1 Kilborn, 1968) 
with reports of no functional speech for lib to 80% of 
individuals having IQ scores below 50 (Garcia & Dehaven, 
1974). These estimates are based, in large!, on 
assessments, of inst itutfconalized individuals. For 
instance, Sheehan et al . (1968) evaluated the speech oi 
216 residents in a state institution for the mentally 



n r 



ERLC 



^a g nos tic . speech eyaluaWon • t y 

Overall, 387 of th -J - ' glStS * 

' t J 0/0 ot residents h^ n „ ' ■ 

'« ' V na^no speech (i. e 

not vooali 2e at all or only cried „ " * \** * 

delayed u ' " grunted") , 14% had 

delayed speech (i. e H~kki * ' ' ' 

I. -e., babbled^or. echoed words) V 

12% had normal speech (i e ' ■' ' ^ 

lnt6rferfi *it:h communication and , H * 

to itself) Th ' ^ " 0t " ^ at ^ntion 

Lbeir;.. The 'remaining 367 • f 

• arti^n '„ • ' ' tVarious i Problems . of 

articulation and voice. Por . rP9 i. - -• " 

between 2S - * \ ' r , es ^ents with IQ. scores , 

tween 25 and 39 (25% of che Sample) _ . , - 
38%, 417 07 • ! , • ' figures were 

rodents „ lth t< 8core , bei . _ ■ . 

th - 1 \ * l 04 ° f the sample) 

the values were. 947 67 • •' *» ~ « * 

^/., fe/ 0 , o/ e , and 0*%- 

,-., 1969) used ide 8tica ^ echniques ^ , 

assess the speech of 346 reside . •„ ' 

residents.' Overall, 177 of ^ 

residents ha/ no .speech 187 u j , • ^ 

Peech, l 8/o had delayed speech, 21% had 

'~ speec,, and 447 had various problems of ' 

articulation and voice p nr , . 

r residen t§ with IQ scores 
between 25 and 3Q-rir* c , ' ' 

14?. <",,* , J the , 8 ^ 1 «>. ^Values were- 

b l ' ' m> and5 ° % - Fot ! residents with IQ. scores 
below 25 (297 n f t-v; es 

v^^/o ot the sample) t-v.^ ^- . . 

o« ■ ' • « mpie;, th flgUFes were 36% 

2%, .and .29%. .■ ■'. .-.%/■ 1 * • ' 

«-«.«^;,^ lew L survee 

^..i..^ phomestoob tain - atl(is ; o • . 

• . . V S % the community ' 



facilities. * The staff workers drew upon cliejit records 
and. observations then used a four point scale to rate 
each resident \s level of Mnpainment using fhe categories 
/'none, 11 "mild, 1 ] "moderate, 11 and "severe. 11 , The overall 
prevalence of speech limitations in these' 
nuninstitutionalized mentally retarded adults was, 51%. 
For severely and profoundly retarded individuals, 
however, this figure was 78% and 95%' respectively . The 
prevalence of moderate and 'severe impairment ratings was 
also higher for tliese groups (58% and 83%) respectively, 

^ , : - , ■ * - 

than for the mildly and moderate ly retarded. 

Prom theise studies i-t is evident that a large 

■ v ■ - * * % 

percentage of the severe lyvmenta 1 ly retarded populatiorr 

has signi fiicant ly limited speech or, no speeqh at all. If 

current deinstitutionalization practices continue, more 

severe ly speech , impaired individuals will be' v placed in 

community living situations, and as language skills have 

been shoWn to be particularly stroag^Jpredictors op^ . * 

success in community based programs ($jchalock, ^H^rper, 

Genung, 1981), it is impara*tive that individuals 

substantially lacking these abilities recfeiy^\training to 

improve their communicative skills. * 

Remedial Vocal Training « ' \ 

In recent years, training programs* have been 
developed which hav^ succeeded in eliciting and / 
elaborating verbalizations in persons with various 



degrees of 'mental retardat.ion . Ihese remedial programs 
have- concentVated on teaching functional language skills 
selected f or '(th^ir immediate utility in communicati-on. 
The 1 programs have efhphs&iz&L remediation ' through operant, 
models (e.g., Graham, 1976; Guess, Sailor, & Baer, 1974; 
Jones' & Robs on, 1979; Whitman & Scibak,, 1979) . 

• Skinner (1957) was the -^f lrvst fco speculate that 
• language could be described in terms of an operant model. 
Shortly thereafter;, researchers demonstrated that^ adult ' 
speech* (Salzinger, 1959) and infant vocalizations 
(Rheingold, Gewirtz, Jt Ross, ^959; Weisbqrg, 1963) could 
be brought -under stimulus control using operant 
procedures^, that is , ^they were at least partially 
control led by the ir immediate consequences . " - 

This initial work was supported and .extended in 
subsequent studies . For example , Isaacs , Thomas , and 
Goldiamond (1965) 'and Sherman (1963, 1965 ) Utilized 
conditioning principles to reinstate speech in mute " ... 
psythiatriq^pat ients . Salzinger, Feldman, 'Cowan, and 
Safzipger- (1965) ancf^Lovaas, Berberich, Perloff, and ' 
Schaeffer (1966) utilized operant procedures to begin 
building speech in autistic children. In these -studies , 
vocal model's were provided* and initially > all 
'vocalizations by a"*^hil0 were, reinforced (usually with 

food ahd praise) . .'Subsequently, only verbalization^ that 

■ * - -* 

occurred .temporally near* 'the- model were reinforced. 



Finally, reinforcement^ became contingent upon student 
vocalizations th&tf were /^increasingly closer 
approximations of the t^ain£r 1 s mode 1 , Similarly, Risley 
and Wolf ~(1967) use# operant procedures to shape 
appropriate speech in four echolalic autistic cTiildreni 

b *■*»-■ 

,. • i ^ w . ... 

Following these initial efforts, remedial vocal y 

training stiwies concentrated on training -specific , 

limited grammatical structures such as noun "plurajization 

(Guess, 1969; Guess 8c B^er, 1973; Guess, Sailor,- 

Rutherford, 8c Baer, 1 968 Sailor , 1971), -past and present 

verb tenses (Schumaker & Sherman, 1970), comparative and 

superlative adjectives (Baer 8c Guess , '1971 ) , prepositions 

(Sailor 8c Taman, 1972), questions (Twardosz 8c Baer,' 

1973), and noun suffixes s'uch as ."er n or'"ist" which 

convert: verbs to nouns (Baer 8c' Guess, 1973). The 

procedures used in these studies were ^quite similar.' For 

each, correct responses were reinforced _with praise . 

and/or food and errors were usually punished^ by sayings 

"no" and/or by using a'^brief timeout period followed by a 

model of the correct response and the initiation of/ 

'ft * 1 v 

another training trial. ' Other studies using these same 

procedures sought to* train simple elements of syntax 

(Garcia, Guess , & Byrnes, 1973; Wheeler & Sulzer, 1970). 

In each q£ these studies , the participants learned 

the tasks' that were set before them. However, the 

participants already possessed fairly substantial^ verbal 



skills, prior to training. Although most were -classified 

;as severely mentally retarded , al l' par ticipafrts had been 

•* * . 
screened so that -only those With established" vocabularies 

y * ' * . W 5 

were^sele^ed. for txaining. Because these studies used 
* • ' * • r '\ - - 

'verbal participants, 1 th_e effectiveness of operant 

technology in remedial speech training with nonvocal 
• .individuals rem'airrs an open 'quest ion . 

Research and "training programs that have been -• 
designed to train -language to initially nonvocai raerttally 
retarded persons have .emphasized imitation training, a 
skill believed, by^some, to be an' essential perequisite 
to speech development (Guess, Sailor, & Baer, 1978; 
Peterson, 1968;. Risley & Baer, 19.73). A study by Sloane, 
Johnson, and Harris (1968) is often, cited as an example 
of successfully training vocal imitation to initially 
nonimitative children (e . g. , .Garcia & Dehaven , 1974; 
Guess et al.', 1974; Harris ,. 1975) . Participants took 
part in ^several levels of training, according to their 
initial skills. The initial level focused on gross motor 
imitation. This was followed by "training participants to 
imitate the placement of vocal musculature needed to 
produce sounds.. At the^hext level., the students were ., 
reinforced for making any, sounds, then for imitating 
sounds, sound chains , /and oh jec t -names . Subsequently, 
students were^ expected to' answer questions by labeling 
objects, to develop multiple . word chains , and finally, to 

— « 



generalize .the.^se of Wxl • ' 

' -•' - chains. Result-*- -f V 

children* woV^ " " WUs f or three 

- ' WCr - tf tented.. The r ^ . AT * • 
these indi'v-fH , - •' ,^ TC ed IQ Sco ^s for 

V individuals were re] a ti„ ol ' u'. \ - 

- cejatively high (45 S1fi\\ '-fc ' 

. compared tn ^»-u • v+«?,oi , b3; \ 

> . other studies L . , * . • \ 

-doced-onl, ChU < ^#K~"V 

• — "ineen^iMe ap . ^W ,o 
•^-H • ' ° ?lM ? W " " — a nd 

^-pc OU1 ; n ::;;; g - : Th r— 

"iciaily name objects 

articulation. Af t \ r oo , - - 

Prcauce thre -. word ^ U "" kS ° f — "S' he b e g a„ 

• . rd utt erances The nhfi^ • \ 

v a nigh verbal rate with a 1a 

vocabulary" ( p . . " 3 lar 8 e 

* ^P- .98) but had severe^arMV i 
After 10 weeks Qf , .. re . a ^culatory problems. 

• <*s of training she , COuld 

—rate VOCal irnifations; ' . . 

% >« It,±S Clear that nostVf the part i c , • - " 

^gree of verba! sicill - ^ ^ "~ 

Gaining served^'- 7/ " Lndivid -ls, i mitation 

refine an exists ' „ ^ ""^"lon, to / 

existing behavior r*f-h>- t ,_ 1 

on 8r a mMtlcal tr „ " C • - 
**** >y Sioane et al f 196ft V ' 

■ ' - ». ln yiaUy nonverbal " ' ' ' 

. One study dltf.use a tfute' \„ " ' ' . 

(^ r . r ,., Mey „ son ' • . : ' ?eVerel y '""ded child 

. . neyarson, Mi, ■!,„,.. 1965) 

™*Ke c M ,d „ K re . I-»tUll,. any soimd 

... ^ ' reinf ° rCe ^ a ^-"^ ai* sessions 



•the -chili] W3s producing "grunts" at a rate" of seven 'per 
'minOte.: Ne*fr, the trainer- began Vocalizing to attempt to 
establish a discriminative stimulus for the child's 
vocalizations- After "several "s 'trials , however /the , 
chip's rate of .vocal izat ions had fallen, to, zero, Over 
the next 40 ses s ions , 'the trainer's vocalizations were; 
graduallyfaded to a "rate of one every 15 seconds while 
maintaining the child's vocalization rate of seven per 
minute. Finally, the trainer spoke one word per 15 
seconds and the child was reinforced only if. she 1 ' 
vocalized shortly after the trainer said a word. ^For 
nine ses-s ions , the maximum allowable response lag was 10 
seconds and the child's responding was very irregular. 
For nine additional sessions vocalizations were 
reinforced only if . they, occurred, within five seconds of 
the trainer's wor^. \nder this condition the child made 
steadily more vocalizations across sessions. At the end 
of training (a total of 58 sessions) -the child responded 
to the trainee's words with vocalizations .60% of the time 
but still made no verbalizations. 

Baer, Peterson, and Sherman (1967) worked with two 
severely/profoundly retarded 'children whose vocalizations 
were initially limited to a few grunting sounds,. The 
students were first trained oh motor imitations, using, 
modeling and physical prompts which were subsequently 
faded. Next, one child was trained on vocal imitations 



14 



1 1 



by chaining motor and vocal responses and fading the 
motor components. The second dhild was trained by ' 
shaping motor imitations successively closer to * , 

vocalizations (e\g., positioning the -lips and mouth to' ' > 
^.blow-aj,uff Q f air, actually blowing air, and finally 
Remitting a ' "p" sound ) . ^ For the first child, 10 words 
. were imitated after ;20 hours \f vocal imitation training. 

For the second child, seven sounds were imitated after .10 
.hours of training. 

Garcia, Baer, and Firestone (1971) attempted to. , 
train vocal and motor imitations to four v . . 

institutionalized mentally retarded children who had 
previously learned to imitate selected motor responses. 
. All of the children initially produced sounds and these 
were shaped through reinforcement of successive 
approximations to the model sounds.' Two sounds were 
trained concurrently. 'Training continued until either 
(a) six successive correct imitations (three of each. 
^ sound in a training pair) were produced within 10 seconds 

after the presentation of a model or (b) 15 training 
, .sessions of 15.-30 minutes each were completed without 
attainment of the six imitation criterion. For one , • 
child, 3000 trials were required Jo train the first pair 
► of imitations to Criterion A. Three other sound .pairs 

were presented for 15 sessions each without being 
• successfully imitated to the criterion level. F Q r a 
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second chil'd, 1.200 trials were necessary., to- establish - : 
imitation of the first sound pair v / 'None bf ,tbe other " 
sound pairs were Successfully imitated' and- training was 

discontinued after 15 session for each pair. Vocal. 

■ imitation training was terminated after .two months for 
the two remaining children after no progress had been 



made . 



, The_ slow rate of learning vocal Imitations' contrast 
markedly with. the rate of learning motorizations. 
The. first child reached Criterion, A on the first motor ' 
item in 100' trials. Subsequently, the number of trials 
t0 Cr 4 ter P n Per motor item decreased to a low of 15 
trials. The second child needed 60 trials to meet the 
imitation criterion for the- first motor item pair and 15 
to 30 trials for subsequent pairs . The, motor imitation 
learning rates for each ..motor pair for the two children 
who did hot progress in vocal training were not as 
clearly specified but fell within the range of 15 to 100 
trials for one child and 15 to 900 trials foV the other. 

.. * Panyan and Hall (1978) conducted vocal imitation 
training with two severe ly. retarded women as part of a 
larger' study on task sequencing. Neither woman was 
previously -vocally imitative and training consisted of 
four cumulative steps, } 15 successive imitations of 
tongue and lip posi||on, the addition of some 
vocalization for ^(Successively correct t^ls/l0 ^ 



successive correct productions of the target phoneme, and 
nrne review" trials/ Training was terminated on any sound 
^that had 0Ot been produced to this criterion after 200 
.trials. After 48 training sessions, one participant 
*^?red all eight sounds presented: The /second 
Participant had attained criterion on o„l} four sounds ' 
after 78 training sessions. The total number of. trials 
■given to the two participants was 2562. 
> H-ynd- Garrett (1978) reported the results of 

. /\two years language training with 21 students ranging 
•. * tn a $ e frof^o 21 and with IQ scores ranging -from 

' U " teStaMe 'IP' L »^a g e training was similar to that 
. g«n Slo art< . ,, at. (1 968) ln that rootor ; :3 ; t ;u , ; „ ; „ as . 

#i|* < T$: fnUlally > followed by sound imitation, word 



^miWn^muJti-word strlngs> etc . ^ ^ 
( J.r posse||ea a; f least. some verbal skills at the first 
-'^■fe 8 ^"' T d !Ubl! "' e " t " Progressed, to more advanced 



^^teps after two , years -of training. Eleven 
||gan the program with only motor imitation 

the second assessment, two years later, 36% 
^^'-'^hi 1 dren had not progressed at all. 

« V W ° Uld th3t Speech was nPt the optimal goal 

r v ldn ^ e raining. Speech is a widely used means .of 

<t > communication in out society and to maximally adapt. 

^ wlthiri a social Setting an individual must he .able to 

;\ communicate effectively with other members of' the 



community. For this reason^ thire have. been extensive 
.efforcs\ t o teaih sp e ec h. to nonvocai Individuals. The 
guiaing principle, has often been the belief that Medial 
training on even a few limited grammatical forms and 
struetur.es will permit the student to communicate, at 
least in some limited way. „ owever> the benefits of this 
training must be eonsidered in light of the costs as ' ' 
well. * e „ students initially possess s^me vocal and 
verbal s kiU s, the application of operant technology has 
at times led to further improvements in these areas. For 
\tudents lacking these ajiiUties,, the results are far 
less encouraging. Many hours and training sessions have '. 
produced, at best, only "a f« sounds and words for these " 
individuals . 

* >" * _ /« 

Imitation skills .seem to be crucial to any 
subsequent learning of speech. Efforts, to trai-n 
vocal/verbal imitation have , imply not been effective. 
Guess et ai. (1978), in reporting outcome data " for their 
elaborated intensive 60-step language training 
program, stated that of the children who entered" L 
program without possessi"^ verbal imitation skills, 40%' 
showed no progress even after two /year/ of imitation 
training. In contrast, children w'ho had well established 
verbal imitation skills progressed further and more 
rapidly through training. ' • 1 \" 

Nonvocai communication programs may provide an 



alternative to speech training for menLally retarded 
individuals with no vocal imitation skiljLs. These 
programs use systems originally designed .for either deaf 
person^ (manual signing) or physically handicapped 
persons (Blissymbols , communication boards). They 
generally emphasize the communicative usefulness of the 
training contents. These programs will be[ described in 
the next section . Generally, it is possible that 
expressive communication skills may be taught to a ^ 
nonvocal person more easily via a manual system than by 
vocalization because arm and hand motion's can be guided 
easily. The difficulty of training the fine motor 
movepientfs of speech is avoided.^ In addition, Garcia et 
,al. (19<7l) has shown that motor imitat-' ed 

' kly than vocal/verbal imitations. * * . 

Nonspeech Communication Systems x 

Before reviewing specific sign training studies, a 
general overview of nonspeech communication systems will 
be presented. Fristoe and Lloyd (1979) made a useful 
distinction between unaided and aided nonspeech 
communication systems that will also be used here . 

Unaided systems support communication solely by means of 

. & * 

\ ■ 
movement and positioning of the communicator s body. 

Aided systems, in contrast, require some devise in 

addition to the communicator's body. 

The piM-nciple^ type of unaided nonspeech . 



■ L 



communication system is manunl signing. Manualr signs are 
conventionalized symbols formed by various hand 

T 

'A ■■, - "' 

configurations and motions. Although there is no single, 
universal sign language, American Sign Language (ASL) is 
the sign language used most by deaf adults in the United 
States. .Its origin is a- French signing system "brought to 
the United States in the early 1800 f s. SinceJ then , -ASL 



has become accepted as a true language with its 



own 



syntactip and morphological rules. For example, there * 
are rules for handshapes and motion sequences. Also, the 
rules for word- order are different from those F t>nlish. 
English inflectional marl . (to indicate verb tense/ 
possession,, pluralization, etc.) are not used. The signs 
in ASL may or may not correspond to an English word. The 
meaning of a sign can be altered by the way it is 
produced, e.g., by-repeating the sign, forming it with 
demonstrated vigor, or changing the orientation of the 

sign (-Bfellugi & Klima/ 1978; Fristoe & Lloyd, l§79; 

to * 

Wilbur, 1976) . 

The sign language used- by deaf 1 people at home or 
otherwise within the deaf community has been ASL. ' It was 
withip this community that children learned ASL., At 
* school , children traditionally received speech training. 
A<\_3J*eent decades, signing has gained substantially more 
\ acceptability and several pedagogic manual sign systems 
nrave' been developed which attempt to parallel English 
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(Bo.rnst.ein', 1973, 1974). Tho developers of these systems 
recognized that manual signing was widely used by deaf 
Individuals (Wilbur, 1976) but also recogniz|d; the 
importance of knowing the predominant language irt . a 
society. It was believed bhat deaf persons who used a 
manua.l system utilizing English word order arflS^ 
inflections would more eAsily learn^Engl ish (Fristoo ^ 
Lloyd, 1979). ' ' 

[Translating the /o^cu-visual language^of English 
into a linguistically comp-arabLe manual system is ' 
difficult task and the various systems devised to do this 
vary ii^ trheir similarity to English'. One systefoi, 
Siglish, simply places ASL signs in approximate English 

word o^rder. At the- other extreme, Seeing Essential 

* T.- 
English (SEE) uses signs for word roots, prefixes, and 

( . 

suffixes/ In addition, affixes are included to describe 
irregular verb forms. Due to the large number of affixes 
or markers, SEE signs are frequently quite different from 
corresponding ASL signs. 

Another system, Linguistics of Visual English 
(LoVE), uses morphemes as basic sign units, A morpheme 
is the smallest meaningful component of language The 
signs in LoVE are also designed to parallel the rhythm of 
English speech. That is, a three movement sign would be 
c'reated to correspond to a three syllable word. As with 
the SEE system, LoVE signs .use large numbers of affix '.. 
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markers and are of ten, dissimilar to ASL signs. 

The final manual sigh system (.o be discussed, Signed 
English, is designed tfo parallel English only in't^rms'of 
meaning. For example^ signs'are not cheated to . , 

correspond to 'English word syllables as. in LoVE and the 
ASL sigi , used in Signed English (about two-thirds o£ the 
^ cabulary.) /are not altered to match the form ^of English 
words. This can be seen clearly in the case of compound 
wopds. The English word n football M has two morphemes and 
therefore requires two signs in the morpheme-based LoVE * 
system but only a s ingle^natural ASL sign in Signed 
English. tf a single sign does not exist for the. 
compound Word, e.g., "dishcloth" then the component* 
morphemes are signed separately.' Signed English a|so 
uses just- a limited number of inflectional markers, again 
with the emphasis on meaning rather than form. For 
example, one marker indicates the past tense of an 
irregylar v6rb without detail ing the precise form of the 
irregularity , e .g. the same marker is used to indicate 
Ns -fche p-ast tense- of "see" as "saw" and the past tense of 
"hear" as "heard." Because Signed English uses only a 

limited number of sign markets which.'can be ignored in 

. I- \ ' ' * ' 

the^early stages of sign learning, and because a 

. vocabulary exisfs^ which ; is appropriate tor mentally 

retarded individuals, this system has been recommended 

for use 1 with mentally retarded persons (Fristoe & Lloyd, 
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1978,^1979). - \ 

Other types of unaided nonspeech communication^ 
systems include finger spall ing and gesture systems. 
• Fingerspelling consists % of manual rep'resentat ions of 
alphabet letters.' It is ^sually used iff conjunction with 
other systems, either as • an alternative to complex , 
combinations of signs and markers or^as a mekns of 
communicating information when no appropriate sign is 
known, e.g., proper natoes or technical terms. The main 
advantage of fingerspelling 1 is that only* 26 
configurations must be^learned. . 'Its disadvantages are* 
that it is slower t^ian ! signing an<$ requires good spelling 
skills. Fingerspelling is therefore not commonly used 
with ment>ally retarded 'populat ions . 

Gesture systems, hAfoever, have been used to* train \ 



communication skills to mentally retarded persons (Duncan 

& Silverman , 1977 ; Levett , 1969* 1971). Gestures can b.e 
* .. * * * * 

thought of as no'n-formalized signs. T,hat is, there are 

no conventional* rules or constraints regarding the 

formation of gestures as there are .with signs. Sk'elly^ 

Schinsky, Smith ,- axfd Fust (1974) developed Amerind, a 

^j^esture system based on American Indian HandS^alk. It is 

Comprised of gestures whose meanings can often be. readily 

gues°sed by persons n-at trained in Amerind. Fristoe and 

Lloyd (1979) point out, however, that the vocabulary 

. available »in Amerind has few elements of relevance to 
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severely /prof ounolly mentally !:etarcled\persons . 

Another ; form' of- gestures , mime or pantomime, 
inVplves acting out an activity.. Bellugi and. Klinja 
(1978 ) /describe ,a .pantomime 'for "egg 11 as encompassing 
several steps':, (a) picking up an imaginary oval object/ 
(b) ac r ting to strike it against & surface; '(c) breaking 
it open arid emptying the contents, and (d) thrqwing the 
shell away. There is a wide- variety of way^ tl^se 
movements could be performed aad the idea of "egg 11 could 
be conveyed usdng. more or fewer steps arid Be equally ' 
acceptible^ mimes whereas the ASLsign EGG requires 
specific h&ndshapes and \notion (The index and middle 
fingers of both hands are extended with the palms facing 
the- body ; ~ the right hand strikes the left, then both 
hands mova downward and apart.')* - Although mime is 
believed to be easy to teach and easy to comprehend the 
number and ty.pes 'of objects and actions that can be ; 

represented are quite, restricted (Fris.toe & Lloyd, 1979). 

i 

This potentially imposes a limit on communicative' 

■ o » . 

effectiveness that may. be less than some mentally ( 
retarded le<a r ne r s f u 1 1 ab i 1 i t ie s . 

Just as manual 'systems provide a means of 
communication for physically able, 'nonverbal persons ,' 
several mechanical or electronic devises designed to 
facilitate communication by physically handicapped 
persons (Harris & Vanderheiden , 1980; Vanderheiden , 1978; 
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^^iden , Uarris-Vanderji^en^e), Some 
e q ui P men.c 8 n S ists of .^^ y.^. ' 

- o t he r . nlnlmal moformovemen, 0c - her . slnlpler . devices 

reqUlre " P °i n "^ «,po„se. f hts revlew ulu 
' concentrate on the symbol 8y/Steis ^ . . , 

_ com ! | >"nicatiop systems. , L 

\ A very simple example of! an aided oon 5P eech^ 
communication system is the use of 'pWographs wlt ^' ' 
c«catio„ board. PhotORraphs o£ peop]e m • objects ,. 

-are' arranged in a matrix g Q t Kaf- f-fco • 

so cnat.the communicator can 
-lect by polntlng or other appro ce 

- hls/her , ness As ^ vocabular ; increase , 

aodrtiona! photog^hs or p ^ ctures can be addea ^ 
display (McDonald, 1980). obvious limitations to- this • 
-ystem are the restrict numher o£ concepts that can he • 
depleted b y photographs' or drawings and the relatively ' 
small number of such items that can be placed on ('a 
communication board display (Fristoe & Uoyd; ^ . 

A less restrictive alternative to photographs is 
Blissymbolics. -This system was designed by Charies Bliss ' 
to be an international ,,ymbol system based on symbolic 
logic and semantics (Hollisf' Carrier , 1978) . V Thg 
elements of Blissy^bols are pictographic (e.gjtt.e 
outline shape of a chair meaning "chair"), ideographic 
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n hqnrl designating emotion), or arbitrary (e.g., 

, a 1 ine; segment sloping upward '<lh represent iffy* M the M ) * 

(McRrfughton & Kates, 1980)'. fftiis sys tern 1 s> firs t * v 

application by\^ £>ccured in 197*1- 

.in .Canada where it was used 'as a means of communication 

• % * . ..• 

for cerebral' palsied irtdivi dual's • More recently , some- 

prel irnLrt a t\y Effort s to use Blissymbolics with mentally 

retarded person^ Q^a^^A^en attempted according to a 



survey hy^^lloeA^ Llojjjd (1978) but^the details of its 
use" with' fKMfi %t'i^^ : 4Hj*ua 1 s have not beermwell documented. 

* Rec'a^se Jf:l^fe\giP>o"ls are based on meaning, elements 
can 1 be fl lim}c<!<^or "c^^feined in various ways so as to 
express an a linos t^^p-icless number'npf ideas." This 
represents^, a disfi^c^:; advantage over photographic 
.displays^^ much of the vocabulary that has 

evelpyA 

nonret^rded adults.. Additionally, meaningful 
'interpretation of the symbols is frequently difficult for 
children, al thou'gh the system may still be used in a 
restricted fashion fyy/ both Children and mildly mentally 
retarded p e^^o^ ' ' (Mcftaughton. 8^ Kates , .1980). 

' . .The final aided nonspeech communicaj: ion system to be 
mention^ is one 'bein"£ developed by Carrier (1980) and 
Hodges and Deich (k9B>&$ based on earlier york by Premack 
(1970) . With this system , abs to^ct plast ic shapes 
represent ing words are ordered to form sentences. The 



... 

been deve! 



£d ha^*bfeen directed^ toward the needs of 
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focus ^ t ^Jt raining is on establishing relationships araohg 
'^5^f^®?^^/ beginning with" sample associations 'between 
s^mbx>Js t^n;^ 4 obje'ts then progressing to mult i-symbo*£ 



strings in which the learner onus t select appropriate noun 

: : Verb /.symbols to. complete sentences . This type of , 

+ ..... ' .«* . . 

system Emphasizes the semantic 'and syntactic elements of 

• i > , * . - ... 

language while reducing the complexity of the responses 
- required- In this case , the appropriate symbol need only 

1 foe "selected and placed on a board , in contrast to the 
. , tpmplex constellations, of auditory, t -^-ohp logical , and/or 
• motoric.' skills neces&a - ry to respond via speeqh and/or 
manual signing. However, this system is limit ed by thre 
. number of symbols that can be easily* jjantpiilated* * Only 
\very preliminary research has been conducted with this ' 



system, .so its ef f ect*iveness as a means to train 



^communication" has ntft^yet been ' adequately ;eyaluated. 

In summary, ^ther^ are a variety" 5 of nonspeech 

" • ■ • * * 51 ■ * $ ' 

comxnunicatibn systems available for use' with handicappad 

populations. Som.e * emphasize the teaching of syntactic 

and 4 semantic relationships -in order to parallel English, 

using ei^fetier manually or manipulable symbols .'i Most of " 

* • . \* 

the aided systems are quite recent innovations], intended 

• / . • a J L 

to be used primarily by physically -handicapped % persons . 
These systems require only yery simple mot p'pic^L n put - from 
">users t>ut need „ symbol . ^ts play "%r rays or electronic 
equipment which may limit the user r s .mob i^l ity . . In 
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contrast , unaided systems such as manual signing permit 
* communicators to move frfcely about th4ir environment*. 
Although manual signing has been used by the deaf tor 
many years, its use by the mental ly ret arded has begun 
only recently, but is be^jjjUing more Widespread (Fristotf & 
Lloyd^ 1978; Goodman, Wilson, Bornstein, 1978). In * % 
.addition, its ; use has been extensively reported in the 
literature, although largely as case studies. For these 
reasons, and because preliminary evidence to be reviewed 
suggests that some mentally retarded perso'ns can leani'to 
comprehend and/ot 2 produce manual signs , the ^focus -of this 

# 9 1 o 

study will be on eyaluating more specifically the impact 
of. selected sign eleme-nts on the acquisition of manual 
signing skills. 1 ' 

Manual Signing and the Deaf ^ 

*^ A logical point to begin & review ot the use of 9 
^manual signing is with the- population most 'closely 
associated with signing, hearing impaired individuals. 
Early research on manual signing in' the -&nit ed 1 St ates 
concentrated on linguistic descriptors of ASI* and were 
- efforts to justify the acceptance of ASL as & legitimate 
and complete language (Bellugi & JQima , 1978 ; WillSur, 
1979). <ftie focus of this section will tie limited to 
s-tutfies -describing the acquisition and" use of maritial 
signing by deaf persons insofar as they are related to a 
variable influencing the initial acquisition of manual 
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signs. Although manual signing has been used in the 

* ■ * 

United States for well over 100 yeafs , studies regarding 

'■•'.*. 

its initial acquisition and use haye been conducted only 
recently. ^ r 

Thef single aspect of training that has been 
studied with deaf signers concerns the selection of mode 
or combination of -instructional modes to be use'd when 
teaching deaf individuals Historically , language 
training had centered on maximizing the deaf . student 1 s 
adaptation to a hearing SQciety and emphasized speech 
skills and lipreading (described in de Villiers & de 
^Villiers, 1978; Moores, v 1980). Advocates of this form of 
tjraining resisted the use of manual signing, claiming 
that language existed exclusively yithin the domain of 
^ auditory-vocal processing (Battison, 1978). After ASL 
became generally accepted as a language (see reviews by 
Moores, 1980; Wilbur, 1976), advocates of exclusively 
vocal* trailing cited linguistic research findings that 
ASL was not identical in form to English (e.g., Bellugi & 
Klima, 1972; Stokoe, 1972) to argue ;that initial training 
with* manual signs would interfere with the subsequent 
learning of English (Kates, 1972; also see Moores, 197^). 
In contrast, others have proposed that language skills 
«3*nd functional communication should be stressed 
initially, regardles^ of the • transmiss ion modality 
(Lepneberg, 1967; Moores , 1974 ) . They argued that manual 



'( 

systfeips could be useful in. establishing a first means, of 
communication. fc . 

In light of the spirited debate over the role or 
utility of manual sign training (Graham, 1976-; Moores, 
1974), it is remarkable that only^t^few empirical studies 
on this issue have been published. Quigley (1969) 
conducted two separate comparisons of training 
techniques. In the first longitudinal study, 16#Jiiatcfcied 
pairs of 4-year-olds were selected from* two preschool 
training programs. One program emphasized oral training 
in speechreading and speech production. The second 
program combined oral training with f ingerspelling. When 
tested after four years of instruction, students who had 
received the combined instruction performed better on 
fingerspelling (not surprisingly, since the oral-only 
group had v never before encountered fingerspell ing') , 
speechreading, and the majority* of measures of reading 
and writte^ language. In this case, it appeared that 
exposure to a manual communication, system actually 
facilitated ^performance and did hot impede, the 
acquisition of oral skills as some predicted (Kates, 
1972). 

The second study reported by- Quigley (1969) used 
over 200 older -^students (mean CA = 13 years ,at the start 
of* the study) who had all initially been ins trticted in 
oral techniques . P^or to the study they were either 
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being instructed via a combination of oral and 
finger spelling techniques* or a 6 QmtyL nation of oral 
training, f ingerspel 1 ing , and sign. After five years of 
instruction, the two groups did-riot differ in either 
speech production skills or speechreading ability. The 
addition af manual signing was not detrimental -to oral 
skills acquisition, relative to the performance of the 4 • 
6ral-f ingerspelling group. 4 However, the' l^ck of an j' 
exclusively oral training control precludes* any 
definitive statement regarding the impact of manual sign 
training on the learning of. oral skills. 

A subsequent study by Moores , Weiss , and Goodwin 

■ ■ r 

(1973) responded to this need. They located seven 
preschool programs which represented a variety of 
training approaches including exclusively oral ' 
instruction, oral plus f ingerspelling, and oral plus 
f ingerspelling plus signs. A total of 74 students from 
these programs were equated on CA, intellectual* 
functioning", degree of hearing loss', and age of^onset of 
the hearing loss • They were tested for recept iye 
language ability across five communication modes: (a) 
sound , (b) writing , (c ) speechreading , (d ) speechreading 
plys f ingerspelling, and (e) speechreading plus^ signs . 
The programs that used combined oral-f ingerspell ing-sign 
training produced students vhose comprehension of speech 

- . • v.* 

and written words were equivalent to that of students 

t 



taught either orally or any single combination of 
oral-fingprspell^ng or oral-sign techniques." Futhermore, 
students exposed to oral-f ingerspelling-sign training 
elements comprehended speech plus finger spelling or 
speech plus^igns inputs be\ter thap students in the 
other training groups comprehended spoken or written 

' messages, Jhe inclusion of oral-only programs by Moores 
et alV (1973) permitted direct evaluation of the 
interactive effects of manual signing with oral training 
on oral language comprehension. The findings were 
consistent with those of Quig\ ey (1969) in that exposure 
to manual signing and/or f ingerspell ing did not irfpalr 

..oral skills . ' * 

In order to assess the impact of- manual sign' ' . 
training on oral production skills, Beckmeyer (1976) 
presented a paired-associate learning task to 22 hearing 
impaired adolescents who were familiar with both oral and 
manual communication training. The items consisted of 
abstract designs and CVC trigrams. Five lists of items 
were used and were presented in random order to each 
participant. The designs were projected onto a screen, 
one at a time, and. the corresponding CVC labeled either 
orally, through f ingerspell ing, by a created "sign," 
through a crimbination of speech and sign, -or by a 
combination/ of speech and f ingerspel ling. Students 
repeated the label for each trigram three times in 
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succession. To test recall, oach -visual design on a 
p.iven list was once again presented and the participant 
asked for the trigram label. The findings indicated that 
recall of f ingerspe 11 ing ltfbels was significantly less 
than for the other four forms which did not differ from 
one another. ■ • t 

, Although there are , few studies, their findings 
consistently fail to support the contention that man'ual ^ 
communication training is detrimental to the learning of 
oral language skills. Some evidence suggested that 
combined oral-manual training is more effective than oral 
training alone (Quigley,. 1969) and some suggested that 

there is no difference (Beckmeyer , \ 1*973 ) , but there is no 

> - 

indication that the use of manual communication hinders 
the acquisition of oral skills. Further research is 
necessaVy to determine precisely what the interactive and 
independent effects of manual signing aVi oral ^kills 1 
will yield in terms of language and communication 
development and what factors influence the acquisit ion of 
each. 

Observations of deaf children 1 s ^patura 1 learning of 

6r 

ASL have resulted in the speculation that the iconicity 
of some manual signs may aid in their acquisition. It 
has-been noted that maniial signs are typically first 
produced at a younger age by hearing impaired children 
than are words by hearing children \ (Blanton & Brooks, 

, ' • ! ' ... 
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1978; Wilbur, L979). Although direct comparisons must be 
^ Viewed cautiously, one hypothesis for the earlier use of 
manual signs is that most of the signs that are 
meaningful to a young ^child happen to be relatively 
iconic, or directly representational in some fashion 
which decreases the arbitrary nature of the signs. These 
characteristics presumably make them easier to learn than 
the^ corresponding words (de Villiers '& de Villiers, 1978; 
Wilbur, 1979). If this is the case, then training in an 
instructional setting could begin by using, highly iconic 
manual signs in' order to facilitate initial learning ,and 
produce early successful communication. . ^ 

- Other dimensions* of manual signs which rfiay . influence 
acquisition are the organizational parameters derived 
f{om studies of short-term memory for s igns^conducted by 
Bellugi and Klima (1978). They %sked native^ users of ASL 
to recall a list of signs by writing down the English 
word equivalent for each sign. When the types of errors 
made by the participants were analysed, it was found that 
the errors corresponded to visual or structural aspects 
of the signs. Errors were generally made by intrusions 
of either handshape, location, hand orientation, or 
motion. For ex'ample , the ASL sign TREE is made -by 
placing the right elb<ow in the left palm' with the right 
hand pointed upward and twisted back and forth. An error 
that was commonly reported in this case during recall was 
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the response NOON, a sign identical to TREE except that 
the twisting motion is not present. Similar intrusions 
were found, for each of the other parameters- If the 
dimensions along which these intrusion errors occur w 
correspond to the elements of a sign stimulus that are 
attended to during learning, then they should also 
suggest potentially 'fruitful areas of instructional 
intervention. These elements could be exaggerated and 
made increasingly salient, "or initial groups of signs to 
be trained could be selected which are substantially ^ 
different on these factors in order to, minimize 
con fusr^^^v Jhese possibilities remain to be 
investigated. 

Efforts have been made to use manual signing as a 
means of- communication for a number of nonde&f, and 
nonvocal populations. The next sections Hill' review the, 
work done with three of these* grpups . It will be shown 
that a wide variety of individuals have learned to use at 
least the rudiments of manual signing and that current 
^research is beginning to focus on the ident if/ic^t ion of 
variables influencing the initial acquisition of manual 
signs 1 
Animal Signing Studies 

' Much of the research on sign acquisition in mentally 
retarded and autistic persons grew out of work done with 
animals. Gorillas and chimpanzees were the principle 

. . ' ) 
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subjects, of -early attempts to train language to animals 

(Hayes & Hayes, 1964; KeVlog h Kellog, 1933). Due to* 

both limitations imposed try the structure of their 

phonological mechanisms (Bryan, 1963) and the failure of 

^sustained efforts to "teach speech to these animals 

(Haye ? , 1951; Kellogg, 1968), trainng efforts shifted to 

manual systems. The most important knowledge gained from 

\ m ■ 

these studies centered on the development of training 

procedures . 

Gardner and Gardner (1969) described the acquisition 
of signs by their chimp Washoe in an environment 
engineered to provide many opportunities and inducements 
for learning. Their emphasis was on -demonstrating that a 
chimp could respond to and use signs in a meaningful 
fashion. They were primarily interested in the extent of 
Washoe's sign vocabulary, not in the methods used to 
establish it. However, the major events in Washoe's day 
such as eating, bathing, and play were highly structured 
and ritualized so that signs c6uld be- presented 
predictably and repeatedly to Washoe. After viewing 
sustained repetitions of the signs, Washoe would imitate 
them. , 4 . 

AnothfM raining technique utilized operant > 
conditioning procedures to reinforce successive* 
approximations of sign forms. This method was used for 
at least two signs but the Gardners mention briefly that 
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■ they discovered there w« 
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the modeling and molding procedures described In the * 

animal studies. < t . ~ 

AutisticA OfajJ dren and Signing ^ " 

In this section, the development of manual 
commiinJ.catioij training with autistic children will be 
reviewed- First, studies illustrating a preference for 
^visual processing and the spontaneous use of gestures by 
these individuals will be c described . Next, studies in" 
which manual signs were taught will be reviewed^ be^ining 
with case reports and demonstration studies and 
culminating with current investigations £>f instructional 
components . . 

At roughly the same time that the animal sign 

training studies were conducted, research done with - 

autistic children had demonstrated that cross-modal 

visual-auditory paired" associates , such as picture-word 

combinations,' were generally quite difficult for these 

individuals to le arn (e.g. , Bryson , 1970 , 1 97-2 ) . . Bryson 

(1970) presented a series 'o wo-choice , match-to-qample 

problems to five autistic children ranged in age iirom 4 

years 8 months to 8 y^ars 11 months. She' foynd that the 

children ^solved more problems correctly when the stimuli 

and the responses were in the same modality (i,e., visual 

v 

to visual matching, auditory, to^vocal matching) than when' 
they differed (i . e . , 'audit dry to visual matching, visual 
to vocal matching). Bryson ■ (1 972 Y subsequently found 
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similar results when autistic children were required to 

match four-item visual sequence's, that^had either been " 

* 

presented visually or aurally. For five of the seven 
autistic children" in this secofid study / visual- visual 
sequences were learned to criterion in fewer trials than 
auditory -vocal sequences. 

Although autistic- children apparently have great 
-difficulty in processing cross-modal information 

necesary, for example, in learning to associate words and 

• m 

— ■ ► • 

pictures, some clinical reports have suggested that the^e 
individuals could possibly use nonverbal means to 
communicate. . Jakab (1972) presented a case report for 
one autistic child. Initially , i't was reported that the 
child's efforts at expressive communication were limited 
to tugging at a person's arm, then leading him/her to a 
desired object,. Later, the child reportedly held up his 
arms when he*wished to be .picked up by an adult and could 
use gestures to indicate his desires- Although not the 
subject of specific training, and recognizing that these 
observations represented^ only subjective clinical 
impressions, the* reported use of gestures by an autistic 
child provided an early suggestion that at least, some of* 
these children could use nonverbal behavior in a 
meaningful way . 

In another case study using clinical observations o£ 
14 autistic children over a tWo year period, Pronovost , 
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. WaksL^R ; "and Wakstff n "(1^66 ) noted that the autistic 
children seemed part icularly' attentive and responsive, to 

*4:he nonverbal behavor of . the therapis ts . .Ft)r example, 
§imp le requests such as f, Clo,se the window , ,r were comp 1 iecT 
with, only if accompanied be a gesture. Without a 
gestural 'cue, the children repeatedly hesitated, looked 
f re^us^ly* to - tl& therapist, -and made indor.rect - 

esponses.> Tbe~ author s concluded with a recommendat ion 

t ( • 

at .comrnufrication with autistic children first be 
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e^abl is^ed. 'through the use of gestures which can later 

"be paired with words to enCoprage the development of 

* • - * • f 
verhgil skilljs- They qualified this suggestion in 



reuv^nition of the fact that the facilitative impact of 

geslj^pes had not been determined experimentally. A 

j & * 

, similar /xep'ort w&s offered by Rutterburg and Wolf (1967) 
t 

who observed that autistic children !, try to communicate 
with ^esture-6 11 (p. 322). Largely as' a result of these 
studre's and as an outgrowth of procedural knowledge 

h 

gained from the animal studies, researchers began to 
train signing skills to autistic children. 

Early Sign training efforts with autistic children 
sought: primarily to determine if these children could 
learn and use signs in any fashion and were seemingly 
included only as an afterthought. That is, early reports 
of sign training, .were incidental to the main purpose of 
the study. In the first such study, Webster, McPherson, 



blo^au, .Elans', ' -and Kifchar (1973) attempted t'o train ari 
autistic x^hilcltg follow voca ^instruct ions but after 
•more tl.iah nine months of training only limited progress 
had 'been made V The authors observed that the chilcf 
seemed to be attending to visual cues presented by the 
trainer, so standardized manual signs were introduced. 
After 12 weeks (24* hrs) of 'training with signs ^resfentejJ" * 
with vocal directions, tfte-^child would correct ly fallow, 
combined signed and v spoken one-step . instruct ions, (e^g. , 
* M S,d.and up . ") , signed-only ^instructions , and spokep-only 
instructions. , 

The second study in the* area (Miller Sc Miller, 1973) 
was an effort to* control stereotypic behavior and enhance 
both the body awarieness and t}ie performance of 

/ \ ' • v ■ • 

intentionaT acts of 19 autistic children by teaching them 
to walk^along two parallel -boards raised four to six feet 
off the ground and having- various obs t acles (e . g ; , 
blocks, doors, drawbridges) on jthem. Al thoughuno dat a 
are presented', the authors reported immediate changes an 
the children 1 s beHavior as soon as they began to walk on 
the boards, including .Vthd sudden cessation, of autistic 
mannerisms, the steadiness of eye-contac't , and* the' 
alternating of searching looks, at the worker with careful* 
checking of foot p lacement and the direct ion"* in* which the 
board led 1 ' (p. 7CT)<. - The authors a Isq stated that the 
autistic children initially required guidance and * • 
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assistance in per forming\:he intentional acts required to 

proceed along the boards , (e . g , , climbing over, blocks, ■■' 
j . 9 .... 

opening doors, lowering drawbridges ) but /'later 11 were 

t J • .... * 

able to successfully act ' independently . 

- PTeased with these results, tlie authors chose to 

util ize # their technique with other "purposeful 11 behavior 

. j ■ ■ • 

and selected 5Q functional maiuial signs, related to daily 
activities and relevant- to the walking task (e.g., OPEN, 
PUSH, WALK). Here ag^in, the childre n learned to respond 
appropriately to sign and. word combinations^ presented by 
the experimenters and then to words alone. The median ^ 
number , of receptive si-gn -word pairs learned was 27 
(ranging from 7 to 50) and- the median number of words 
understood was 26 (ranging from 9 to 50). Modest gains 
in sign .product ion were also reported (median of 8 i% 
ranging from 1 to 5&>. ¥ The criteria for training were 
not reported.'. The median time spent in the overall 
training program was 13 months. 

B'onvillian and Nelson (1976, 1978) and Fulwiler and 

— ^ " • • 

Fonts (1976) each worked with a single autistic child and 

used , procedures from training studies with' apes ; namely 

molding, imitation, prompt ing,^ and selective 

reinforcement (touts, 1972; Gardner £ Gardner 1969 ) . In 

addition, the English . word equivalent .for" eactT sign was 

spoken as the sign was presented. After fl[p hours of* 

training spread across six mouths, the child grained in . 



Bonvlllian and Nelson (1976) could produce 56 -signs 
correctly, independent of any prompt, as well as some • 
unspecified number of two- or three-sign strings. The 
child in Fulwiler and Fouts (1976) reportedly .lea"rned 26 
signs after . 20 hours of training -across, five months as* 
well as 28 two- or three-sign strings and 2Vwords. 
However, no training criteria Cor mastery of either signs 
or words, were presented in either study. 

These studies demonstrate that some autistic 
children can be taught to produce manual signs . However, 
the,se studies did not address the question of what 
aspects of training were critical to'the acquisition of . 
expressive manual signing skills . . This remains an. 
important question since only two studies to date have 
investigated training variables' in expressive manual sign 
learning by autistic children. Car?:, Binkoff, 
Kologinsky, & Eddy (1978) simultaneously presented manual 
signs and correspoading words with five food items to 
four autistic children. The investigators sought to »' 
determine which training element or group of elements 

were functional in sign acquisition. Three types of 

probes were given to each child by an experimenter before 
any training and again after all signs had been learned. 
The probes consisted of either visually displaying the 
actual item, .vocally saying the word but blocking the 
children'^ yiey of .the experimenter's mouth', o^s ilen t ly 



mouthing the word. For each condition, 50' trials were 

given with 10 randomly ordered presentations for each 

item. Predictably, prior to training, none of the 

autistic children, made any correct sign formation^ under 

any condition. However , after training, three of the 

four children correctly formed the appropriate s^gn 

nearly 100% of the time when presented with an object as 

stimulus But remained at • near 0% for the other' two 

conditions. The fourth child also performed at the 100% 

level for visual stimuli bu^ di"d so for vocal stimuli <as flfc 

well. Performance in* the f, l ip reading 11 condit ion * was much . 

lower, approximately 25% -correct. This suggest g that the 

visual stimuli controlled sign learning, independent of 

auditory stimuli. All children had been taught to 

discriminate between signs as y were trained. Once 

again, instruction ' consisted of ui uelirig fc , prompting, and> 

selective r-eiaf orcement . The . children learned each sign 

to. a criterion of 10 Successive, correct, unprompted 

formations. The total number of trials to criterion for' 

all five signs ranged from 948 to 7669 .with a mean of 

4 585. : ■ V • / 

( 

Konstanta/reas and Webster (1978) conducted a similar 
assessment of '.stimulus contru^ for receptive sign lerning 
'by five autistic ^hildren. Sign presentation alone was 
as effective as combined sign and speech and both were 
superior to speech alone. In addition, iconic signs, - 
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• deflned " 'Kose • signs with a high degree of similarity 
to their referent.,, were learned 'We easily" than 
nonieonic 'sighs. , These findings , v ' st „. viewed „ lth \ 
caution because neither training criteria nor training 

duration was reported Thn • 

ported. The training method was also not 

explained in sufficient der.il t- n • 

detail to permit replication. 

Carr and Dores* (1981) did follow-up .Carr'et al. 
(1978) using .similar procedures and measures and found 
*hat for receptive sign learning, four of slxaullstic 
children attepded to both the visual and auditory cues 
(manual signs and speech), while the other two children 
, attended only t? the visual cues. Despite the limited 
empirical evidence, little additional work has been done 
to identify epical elements in manual „ lgn learning 
At pres. ■ ti researchers in this are., generally accept 
the moo,l, prompt, reinforce training strategy as 
"sufficient for sign learning. They now call for research 
on issues such- as (a) facilitating the maintenance and 

generalization of sign use SnH fw\ ^ ' 

. . B" use, and (b) the potential • for 

various collateral benefits from sign training such as 

-creases in speech production and decreases in the 

£req "' ' -Adaptive behavior ,,r, 1978; Carr V 

D ° r * i - 1 studies designed to address these" 

interests. have yet to be reported. 

5iS2 Irainlng withthe Mentally Retarded 

During the 1970.. s there was a dramatic increase 



in 

V 



the uso, of manual .'signing wit h mentally retarded 
individuals (Fristoq fv lloyd, \<H7&^ 1979). Initially, 
manual communication training was offered to multiply- 
handicapped persons^ usually deaf-mute .mentally retarded 
individuals (Fenn k Rowe, L975; Hoffmeiste^ & Farmer, 
1972; Kopchick, Rombach, & Smilovitz, 1975; Sutherland & 

y 

Beckett, 1969) or mentally retarded persons with cerebral 
palsy (tevett, 1969, 1971). In every instance, manual 
training was given after it was decided that these 
individuals were unlikely to learn speech. All of ' these 
reports were simply general descriptions of programs. If 
any data were reported they'were usually tallies of the 
number of signs learned after a given period of 
instruction. 

Only a single study at the time had tried to make 
controlled comparisons between training groups. Hall' Si 
Talkington (1970) attempted to compare changes in , 
language development and manual sign comprehension 
between a group of hearing impaired mentally retarded 
adolescents and a group of mentally retarded adolescents 
with normal hearing. The. ; hearing impaired group made 
significantly greater gains on both measures, as 
determined by. change scores, after six months of 
training. Meaningful comparison between the groups is 
impossible, though, because (a) the groups were not 
equated for initial language ability, (b) only th.e deaf 
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group received manual traininp c-'v i 

n f' antl < c ) language training 

'-( ")«'? "51)8,!/ g?/ i(/j-/e*S« w<c ■ 

"espite the interpretive li, its „? this study _ ^ * 
and the other program reports indicated that some d eaf 
and/or cerebral palsied mentally retarded-persons could- 
learn to understand and use at least a few signs. This 
along „ ith the flndlng that the Qf 

communication systems did not detract from the 
acquisition of speech (Beckmeyer / 1973 j Moores et al., ' 
1973), led others to investigate the use of manual ' 
Signing with nienta / ly retarded lnd . v . duals possess{ng 
normal hearing/ 

Like the studies with hearing impaired mentally . 
retarded and cerebral palsied children, the early 
published accounts of manual training.'with^normally 

simple clinical demonstrations that these individuals « 
could, at least to some degree, understand and for., 
manual signs (Brookner & Murphy ] 1,75; Duncan g, * 
Silverman, 1977; Orim.il, Cetamore, «, Uppke , 19 76- 
LinviHe, 1977; Rlc hardson, 1975; Salisbury, Vamboid, «, 
waiter, 1978; Stremel-CampbeH, Cantrell, «, Halle, 1977- 
Topper, 1975) . * * * ' 

A widely cited case study by Topper (1975) is 
epical of the studies in this area. She worked with a 
single subject, a profoundly retarded, institutionalised 
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adult. Initially ,' one of 13? 'pictures- representing 
activities of daily living was paired with a gesture. : 
The subject was taught to pro'duce fe.he gesture by means of 
a series of training steps; physical prompting^of th<* 
gesture handshape, imitation of the gesture, spontaneous 
production of the gesture, and spontaneous production of 
the o gesture during a subsequent session. After two 
month's of "training, anecdotal reports indicated tl ( iat 50 
gestures had been learned and their use had generalized 
from the training situation to the living dormitory at 
large. *' 

Topper concluded that the student had acquired a 

useful language tool which reach M uhtapped language 

* %■ 

potential" (p. 30). ^Unfortunately , the study failed to 

demonstrate what had led to the acquisition of that 

"tool. 11 Details of the training procedure were ^verely 

limited as were base 1 ine r data regp-rding language skills. 

There was no discussion of the possible preexisting use 

of gesture by the student nor were there criteria for the 

* i - 

formation of, the gestures. It is possible that some 

potentially significant behavioral changes occurred but 

there is insufficient in format ion^ to evaluate the study 

or attempt a replication. 

All of the case studies cited above had these and 

other severe ^ shortcomings^ Overall, the descriptions of 

the participants in the studies have been poor. , 

" • 48 ... . 



Information about the intellectual functioning of each 

individual was frequent ly-* vague as were the descriptions 

of baselin^ language or commftnicat ion ski|ps ^ It is ' 

difficult to know what abilities the participant s 

possessed prior to training and therefore it is difficult 

to know to what population the results of training may be 

generalized- There are also, major problems associated 

with the nature of the training methods usecj. In very 

few cafes was -there sufficient, information to permit- more 

than ,a rough approximation at replication- Sometimes the 

specific type of sign system used was not even indicated 

(e,g., Richardson, 1975;# Salisbury ol ial., 1978; Topper, = 

1975) . ' 

Nevertheless, it had hec^m generally ac> ^ced .Mat 

many initially nonverbal mentally retarded individuals' 

could learn to form manual signs. In addition, 

researchers were becoming more aware of the successful 

training efforts with autistic children and also cited 

anim.al training studies as support for the feasibility of 

•«? < * ■ 

eommunicaton instruction in a nons'peech mode. As a 

% 

result, attention turned to issues such as the 
generalization of sign comprehension and use, as well as 
comparisons of sign training with oral training, 

\An early study of the generalization of signing ' 
skills, conducted by Smeets'and Striefel <I976 ), focused . 
on the cross-modal generalization of receptive and 



expressive signing abilities. One moderately mentally 

retarded girl was'- taught to either point to the 

appropriate picture in an array when a trainer made a 

sign (measuring ^preptive le/Hv' or to t<, i; ) the sign 

correspond i\g to a picture displayed by* the trJlner , 

(measuring expressive lea'rni^g) . The stimulus items were 

* two set's of eight pic tures consist ing of anima Is , colors , 

and one nunjber symbol, . Receptive training consisted of 

first, imitatiyely matching (by ^p**in ting) a himulus 

picture to its duplicate in an array. In the ne^ct step, 

the 'stimulus pi" f ure was pai : .1 it 1 \SL sign. 

Final ;v, the s .70 was presented and t^ie presence of the 

•stimulus card faded* by gradually increasing the interval 

between the trailer's sign demonstration and the 

presentation of the stimulus card. For expressive 
✓ < i 

training, the girl first imitated/ the sign alone, then 
the sign when paired with it's stimulus card, and finally 
formed the Sjign when shown the picture^ card, the sign 
mtfdel having been " faded through the use of the 

lengthening delay procedure described in 'receptive 

f . * 

training. The "training modality was shifted after every 

second item- *~ 

As each item was learned to criterion (at least nine 

out of ten correct responses in each of two cons'ecutive 

ten-trial blocks), it was probed in the modality not 

$ trained, i.e., receptively trained items were tested 
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expressively and eixpressively 'trained items were tesfied 
receptively. All eight of the t items which had been) 
learned expressively were responded to 100% correctly 

I ' 

during receptive probes- In contrast, only three 

receptively trained! items generalized to the expressive 

probes. For this sfLngle individual, training in sign 

formation supported a receptive knowledge of that sign as 

well, but • receptive 'It raining was not sufficient to 

support expressive sjLgn' formation. 

A number of other generalization dimensions were 

investigated fey Kohl',! Wilcox, and KarlSti (1978)/ They 

trained three signs • flpr food items to three moderately 

mentally retarded children,. Training occurred in a group 

setting using a progression of vocal " cuing (e.g., "What 

i ■ . .' * " 

is ■ this? 11 ) when shown W picture, modeling, arid physical 

- \ i ~ ; 

guidance. Each student received five minutes' of ' 
individual ins truction Iwithin the group each day*" The 1 

students were .also t^ai^ped .individually for 15 minutes 

< ' . ■ ' - 1 " " 1 . 

S$e a week on three o^her signs in the school f s speech 
s Lrring room." After six days, all t three student^ had, 
in the group settling, reached the training criterion of 
BOX correct responding £p. the initial vocal cue for each 
s ign for one day. The students received two more days 6f 
training and on the ninth day generalization probes were 
begun. At this time only one^ student had reached/the 80%' 
criterion in th4 individual training setting. Over the 
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next four days, the students were tested across: (a) 
persons (teachers, aides', unfamiliar adults), (b) 
settings (classroom, speech training room), and (c) type 
of response, cue ("What is this? 11 "What do you eat for 
lunch?"). Roughly one'-half of the responses to tjie 
generalization probes were correct. Signs trained' in the 
classroom were more likely to be produced again in the 
classroom than in the speech therapy room Conversely, 
signs trained in the speech therapy room were more likely 

o 

to be reproduced again in the speech therapy room than in 
the classroom. Generalization of sign formation across 
type^ 6f response cues was very limited- When probed by 
the original training cues, "What is this?" and a' food".' 
item picture, students produced an appropriate sign 93% 
of the time. * However,, ' when asked "What do you eat for 
lunch?" in the absence of any food .item picture,, students 
farmed, si^ns only 19% of* the time.'* 

V r 

In sum, Kohl et al. (1978) demonstrated that ; * 
moderately men t a 1 ly re tarded ' s tuden t s could quickly- lear^i 
%o produce a limited set of manual signs. ' In addition, 
sign us'e co^uld^ be readily generalized across persons and 
to ,a lessor extent across settings. Generalization of- 
manual sign formation was hot as easjL ly 'accomplished 
across vocal production cues. It is important to, note 
that students had been exposed to some- variety of 

\ ' • V* - ^ 

iris tuc torajiRid ..settings- during training which would help 




promote generalization across tlrese dimensions. '(Stojkes & 
Haer, 1977) wheroas 'Oi^ly a single form of« vocal cue was 
used 'during training. Consequently, these generalization 
findings should be viewed more as an outcome- o'f the 
training procedures used rather than as characteristics 
inherent in manual signs. ' \ ■ ' ' 

More recently, other studies of the generalization 
of manual sign formation have been conducted. Faw, Reid, 
Schepis, Fitzgerald, and Welty (1981) taught direct care 
institutional staff techniques for training profoundly' 
retarded residents^xpressive sign skills. After 
receiving in-service graining, the staff taught 
expressive sign labels for nine pictures of food and 
other common items to six residents utilizing a sequence 
of instructions, modeling, physical guidance, and praise 
in -a small group setting. , After 46 training sessions of 
15 rniniftes each, the residents' showed a mean increase in 
percent correct s ign format ion of 64% . (from an initial 
"baseline leVel of 21%). These gains were maintained 
across -follow-up periods up to 49 weeks long. 
Generalization of manual sign formatipn upon request was 
found across staff (trainers and ^xamfpers) , and to a 
lesser extent, across stinfe^i (training pictures and 
actual objects). No generalization was apparent across 
settings (from a structured nesting situation to" free 
time.pr meal time situations- on the actual^ living Unit)'. , 



Ign a subsequent- -s tudy designed to increase the use 
'.of manual 'signing- by autistic and profoundly retarded 
^residents in their^daily living environment, Schepis, 

Reid, Fitzgerald, Faw, van den Pol, and' Wei ty (1982) used 
*a number of procedures to facilitate signing. Initially, 
staff members learned 17 target signs. Then the physical 
environment was arranged to encourage signing. Items 
were, visible on a shelf but out of residents 1 reach and 
were given to a resident only after he/she made the * 
■ appropriate sign label. Additionally, routine 
staff -resident interactions incorporated signing. As 
opportupit ies arose during Jthe' pormal course of ■ the day, 
* staff masked questions of the residents that coul^d be 
^answered by using one of the target signs- Finally, 
.short 3-5 minute training sessions using one sign at a 
'time were conducted intermittently. In all 
circumstances, staff used a prompt, physical guidance, 
reinforcement sequence to elicit sign formation .'by 
residents and attempted to model at least one of the 
targe.t - s igns during each interaction with a resident. , In 
general, al* residents increased and subsequen tly^ 
maintained their use of x manual signs in a variety of 
situations throughout the living unit.. However only a 
limited amount of this" signing was produced spontaneously 

' .1%- a • i . 

by the residents." For the most, substantial prompting 
and guidance by "staff was necessary to produjfce sigrt 
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■formation "by .residents . ■ V. - •*- • ' ».•'»." 

'Another line.ofvresea^cH tti^t was bejLrig pursued at . 
the same timje ,as these studies 6f generalization sought 
to- directly, compare the' effectiveness of oral and manual \ 
trlainirig techniques. Although the'se studies occasionally 

■ • " * * I - A ' 

refered to the pral-manu^l trailing cant rb-tfersy ' found .iff > 
. studies using no\ir etar'ded hearing im{j(aired individuals 
^-•^^•^Kotkin,, Simpson, kDesanto, 1978),. none cited any ■« 
: of the subsequent coraparat ivia. research . ^Researcher's in 

the- field of njentaX retardation, therefore appear to . „, . 

"have independently tackled * the issuer^concerning the 

impact of^manual sign trailing on 0 the^acquisition of brsfl. r 



skills 



The earliest, effort to . experimentally address this < 
issue was tlj^t o^ Bricker (1972). She nebbed theVuccess 
of the Gardners (1969) in/ training ,s ig.trij|i|l skiHg to a' 




chimpanzee- O a'nd.^hypothesized th^^a^sociat ing manual signs 
with objects and their word labels might r increase' the 
diogcrrminabilidy of the various Cb ject}s . and 'wfcrrds'. ' The 
experimental group of 11" severely ^hen€el ly retarded 
childten received a series/of irritative ^ign. training, - 
sign-word training, and^sj^li-obj ect^ training; 1 in " ^ 

imitative /sigrt t.raar^ng,, students .were- shaped through ' „ 
physical ' prompt i^gyto independently form s a modeled; sign - 
on at least severP'of 10 training trials. For $ign*-word 
training; the. spoken v/ord was added to the sign model and 
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: the accepts .were required^ p , r£6rm t0 the . 
•criterip^ ^aHy, £„ sign-object ■tralil og ,' the ■ \ 

appropriate sign m0 d el ,and instructed to forn, the sign. 
AU -students were probed for receptive word ".• 

k? ~ le * e -r t0r ^ ^' "^ning, between each component'' 
of training, and at the completion of training. Student 
rn the control group R ive„ all probes but 

, no training.. The results indicated that students in the 
two groups ^erfor^ed a,' the chance level when tested 
before training. On the intermediate probes,, both groups 
showed some- laprovercent but there we^e oo reliable 
'differences bet**, ; groupV, . At y.e t.i m e of' the final ' 

stgnificantly greater .receptive knowledge of the object 
na.es than did. students who- received ho instruction. 
, VanBlervliet .(1977) Vought to expand upon .Bricker-s • 
■ (1972), work by investigating whether Manual. sign tralnin( , . 
could EaciUtate the .acquisition ' of%xpre*s iVS ' 
Word-object associations. Six moderately or severely , 
-ntall* retarded addescenfs were.. taught to imitate 
signs, ^ake the appropriate "sign, when shown an object 
■nake the. appropriate sign when given a word.^ imitate ' 
words, and "to -jay the correspondlng ^ ^ - 

>ifen, .Responses were established through modeling and 
shaping procedures;. Tho criterion for progressing' fro m 
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■one. task to. another- was two* cons fee **fejftr€~~s"eiiBj^i^BB£ at 

least 14 xrbr rect*nnd independent res'pons< 
^ 8 - ; of -15 trials, » * 

/ / The students 1 performance was. probed at seyeral 
^ . ; joints. .Overall , x the students coUld correctly 'selectY an * 
object when shown its sign or given its name. on more ^han 

95% of the probe trials. .They said the word • . 

■ ■ •** 

corresponding to*a sign "50% of the time. At the end of. 
'training', the students were able to say the name of a - 
displayed object on 90% of the probe trials. 

Although these two . studies were not direct :; 

■ f - 

comparisons * of oral and manual training, ^trhey are of 
interest because they are early, methodologically sound 
demonstrations of manual signs serving to mediate the 
acquisition of associations between words and objects.. • 
Despite the limited nature of. the training task*, ^simple 
two-choice discriminations , the potential use pf manual 

. • . < ^ ' " ' \ " > 

"signs to facilitate oral skill development is^rsugges ted . . 
Consequently, other researchers have investigated the 
relative contributions or oral and manual approaches tq 

the acquisition of communication., C 

, ■ ... • . 

'■" The first attempt to directly compare oral and *\ 

combined oral" and manual tr^ining^ was by Kahn (1977). 

Twelve severe ly "mentally retarded 'children were divided 

into* three training groups, a 'simultaneous communication 

grdtr£> (combined sign,, and speech training) , a Speech 
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training grou^T^^d a ' contact -contra^, group instrup<^^in 
.a skill other than communication. Training was 

essentially parallel between the communication groups . 

» ■ . i 

.An initial behavior control phase (shaping of attending^* 
skills) wa s k f o 1 lowe d by p ra ct ice in th e use of the 
stimulus object^, vocal imitation training (for the 
speech training group only), and receptive language 
training. The results 'of jp* n e months training were 
described only in. general terms. Three students in the 
simultaneous* communict ion group had progressed to the 
receptive language stage and two of these subsequent ly 
produced at leas£ some. signs, and sjtoken v/Ords. The • ^ 

fourth, child was still learning initial attending skills* 

* • * » 

Two students in the.speedh training g'roup had completed- 

■ % 

receptive language training and were beginning to 

initiate spoken words. Two other children remained in 

Vocal imitation training. The four children* in' the 

placebo group showed no changes in ability. 

' These findings , ; like those of the early clinical 

demonstrations, of sign acquisitions, are far from 

conclusive, but are suggestive of the benefits of 

trairrlfffc. Although limited by a restricted sAmp'le size 

and- a lack of both detailed methodology and precise, means 

of analysis, the results indicated that directed - 

instruction improved communication skills more than d^id " 

training in some other area. In addition, both manual 
\ V 
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and oral training increased receptive and expressive 
language performance. Furthermore , the fact that, manual - 
training did not impede oral performance was. consistent; 
with studies involving^ nonretarded, hearing impaired ° 
participants. * .. T 

Following Kahn (1977), Kotkin, Simpson, and Desanto 
(19^8) ^presented a more closely controlled study of 'this 
issue. Two moderately mentally retarded girl s were first 
given vocal training and then simultaneous vocal and 
manual training in a mu-ltiple baseline design" across ~ . 
three different words .» During baseline and test 'probes, 
the stu'dents were shown pictures depicting each training 
word and asked,, "What's this? 11 For oral training , ^the 
question was replaced by th£ trainer f s vocal labeling of 
each picture and reinforcement of imitative responses by^ 
the ^^0^ LSm " Cn manua l training,' tK% trainer formed the 
sign in addition to saying the name of the presented 
picture. Once again, imitative respons.es^, by the students 
(vocal, sign, or combined) were reinforced. 

During the three days of baseline, neither girl 
verbalized," or signed ar^y of tlje training words. During 
oral training, one student averaged 7.67 correct 
responses after 'three days of training an the first word 
but made n-o correct responses for either of the other two 
training word's, after six and nine days of instruction , 
respectively. Similar!^, the second girl averaged^! .66 
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correct responses following three days of vocal training 
on the first word and less than one correct response for* 
each of the other . two t raining- words . When manual ?igns * 
were added, signed responses were acquired quickly, but 
more central to the study, vocal iz at ions increased in all 
but one case * The number of vocal izat ions* of the first 
training , word by , the first .girl decreased bo ap average 
of 5.44,. but were 7.33- and 4.33 fot the second and third 
words. For the setond gir^, correct- vocalizations 
increased to 8.44 for the first word, 7.33 for the second 
word, and 8.67 for the third word. Follow-up probes 
after one week indicated -that both speech and ;sig^ing had 
been maintained. , \ 

. > . Similar studies have replicated the findings of 

1 j : ; 

speech facilitation by tnanual sign training (Reich, 1978; 
Wells, 1981) and retention of the signs for up to two 
months (Hobson & Duncan,, 1979). In each of these, as in 
Kotkin et al. (1978), manual sign training not only did 
not impede oral development but, quite the contrary, 
enhanced i t . ; ' 

Each, of the studies reviewed in this section has 

contributed to our knowledge of manual signing. The one 

* * i 

consistent finding ,wjhfi/ch emerges is that jnpst of the 
mentally ret arded individuals in training acquired some 
receptive or expressive knowledge of at least a few 
signs. Unfortunately, little effort* has been made to 
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identify factors that affect the acquisition of manual 
signs. Many o"f the training interventions appeared £o 
have been initiated -in the" abse'nce $ o£> any coherent, 
conceptual framework . ^tacking the guidance of some 
general theory of language or signing acquisition, 
training efforts frequently appeared to be isolated ox; x 
haphazard (Frisote & Lloyd , 1978 ; Goodman, Wilson, & 
Bornstein,- 1978) . The clinical emphasis of ^ ese studies 
has b£en on achieving an end product of some type of 
commurficat ive competence, with little concern directed 
toward determining the* specific method^ needed to achieve 
that competence. . - ) « „ ^ 

In contrkst, ,the focus of the , present study was on 
assessing the impact of three variables on the initial 
acquisition of expressive manual signing. 'These * 
variables concern motoric (touch/nont ouch signs) and 



representational (iconic/abstract signs) aspercts df the 
manual §agns and the method by which signs. are presented 
to the student learners (combined oral and manual 
training'/manual only training). They were selected - 
because anecdotal c linical reports suggested that these '* 
variables might affect the rate of manual sign 
acquisition and because empirical work conducted with 
these variables in other research areas provides some 
basis for a priori predictions of their influence on 
manual sign leaning. The discussian of "these variables 
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will be followed by a statement of the problem. 
. Relative Learning , Rates for .Iconic and Abstract Stimuli • 

' A, *nunrber of researchers in the field of verbal 
learning feave reported that concrete words are often 
learned faster and recalled better than abstract words' ■ ' 
(e.g., Dukes & Bastian, 1966; Paivio, 1965; Stoke, 1929; 
Winnick & Kressei, . Additionally, $llis and, Porter 

(1966) demonstrated that students with * fl low verbal 
skills 1 learned a discrimination task more quickly when 
it, incorporated meaningful stimuli (line drawings of real 
items) than when norimeaningf ul stimuli (abstract designs) 
were used. It is- 'typically argued that this general 
f inding is a 'result of the r re'lat iVje ease with which most 
concrete words can elicit images* and associated words, as 
mnemonic aids, compared to most abstract words (e.g., 
Paivio, 1971 ) v . ' . > z t ' u 

With manual signs, concreteness and associability 
can refer to the actual sign configuration as well as the 
meaning of the sign. Some concrete concepts are 
represented by easily guessed transparent or iconic signs 
(e.g. , BALL - two cupped hands tracing the outline shape 
of i a ball), "while others are described by arbitrary *' 
abstract signs (e.g. , TRAIN -'the index and middle 
fingers of the right hapd rubbing the index and middle 
f iftgers of the haVjd) investigators have selected 

signs that were iconic because they were thought to be 
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easier to learn due to their direct representation of the 
object being presented (e.g., Pricker; 1972; Topper, 
1975). Kohl, Karlan, and Heal (197.9) reported 'that the 
iconic s igns in their ^sample facil it a ted • 

instruct iorT^fol lowing by providing a model of the desired 
behavior. They were not concerned with the expressive 
use of these signs by their students , however, and • did 
not systematically manipulate the iconic-abstract 
dimens ion of their stimuli.*, Carr £1979) cilso noted 
.anecdotal ly- tha^ autistic children use abstract signs 
only after lengthy training with iconic signs . 

* I.n a recent study* Kohl (1981)- found no , difference 
in acquisition rate between iconic and abstract ■ signs for 
eight severely mentally retarded children. It is likely 
that:' an inappropriate . select ion of training stimuli 
accounted for this ""counter- in^tuit ive finding. The sample 
of manual ^igns was reviewed by 30 judges who classified 
each sign as;either abstract or iconic. By using this 
forced choice procedure, Kohl 'did not 0 maxi f mally separate 
the sign groups into highly iconic and highly abstract - 
categories. A lack of distinctively different sign 
groups would have "increased the difficulty of detecting 

C 

differences in learning rate between the groups using 
statistical procedures . - 4 

Griffith and Robinson (1980) avoided this probjLem by 
having groups of college students, deaf adults, and first 
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* ■ 

grade children rate the signs in their study for degree* 
of iconicity.. All three*groups ratetf the signs - similar ly 
and only signs rated as highly iconic or highly abstract 
were then used in training. This training consisted of 
instructing moderately retarded children to say the 
English word corresponding* to \ a presented ASL sign. The 
children correctly responded 'to more iconic signs' than to 
abstract signs. This re suit indicated a faci-lita t ive 
effect of iconicity on the receptive knowledge of manual 
signs. However, although iconic signs are often included 
in initial .sign training lexicons (Fjristoe & Lloyd,. 
jl980) , the contribution of iconicity to' the acquisition 
rate of expressive" signing remains unclear. 
Motoric Features of Signs ' • 

The motoric manipulations of the. hands are the jsost 
salient characteristic of manual signing. Descriptive 
studies have revealed three basic structural aspect^ of 
-signing: haridshape (Bel lugi ; Klima , & Sipl£,^>975; 
Wilbur,/1979) , motion (Supal la & Newport , 1978; Wilbur, 
.1979), knd location (Poizner & Lane, 1978; Wilbur, 1979). 
The first dimension , the number of handshapes used to 
form signs, is quite restricted and only for the .early 
-learning of sign characteristics by very young children, 
is there any evidence for systematic acquisit ioiyof £hese 
features (Wilbur, 1979). However, for older individuals' 
who have developed basic motor competencies , there is no- 



evidence to* suggest tha<t t ,„ h J^ % o£ ' a slg . "\ 

differentially affprt-? #-1, 
. . y affect? the. t^e ae whlch it ls learne ^ 

_ The, .econd dimension of signing ehae h(1 » been ' v 

f ° rm - atl0n - M °— P'»*ro. with t n a sign. are , 
constrained in niu'rh m„ ' ' ' 

are co > • C "~ ^"- combinations 

are constrained ik-English Ru 

^giish. By convention,' certain 
letters, such as "b" and »„ "- ar u nn , .' ' 

are not juxtaposed in 

gUShWO - dS - -tain co mblnations of . ... 

~ "e r r^** an ASl slgn> such as „ 

U r aIly ™" — and {t hehe,d, or 

°f the body (Fisher, l9 73; Vjlbur, 1976). A • 
classif icatinn #-u * ' " 

of these configure! ^constraints m ay be 
useful in identifying .j J1( . , . 
■ -. ' ' E addltl °"l sources- of linguistic 

. meaning p i n signs) . However there h, . „ 
indicate that such • f < ? Research to 

that^such m.for.ation should be a ?rWv 

consrderation , wheB escabUshlng a basic manual 

communication system 

4 ' 

The body locations at which signs are m ade are also 

Umited ln "™ b » -u-ally in£lect the n alS ° 

wav g ln some? 

w ay- For ^example, thp rH mo • 

,t u * dlmenSl ° n " oX may be" conveyed 

trough the placement of the sien- * p " 

^ Cne S1 & n - in front of the 

signer for future tense f-o „u • 

' t0 the S1 ^r's Bi^p'for present 
tense, and behind the signer for ' ' 
lQ7 ,x „ g ° r PaSt tCnse (Friedman, 

1973). such Inflections add precision to . 

precision to manual signing 1 



but .are not likely to be -important considerations in the 

teaching of an initial''sign lexicon^ to severely retarded 

; . x m . v ~ - * 

students v I'n fact • jp<h£ se inflectional, markers are r 

typically disregarded during early training (Bornstein et 

■pjr -i <• 'I ' 

^al/, 1975; Fristoe & Lloyd, 1979) V. « ' J 

The third, dimension of location concerns not \ 

placement of the sign as a whole^but rather the 

placement of the h^nds during the'' format ion of'a - sign. 

Specifically, the focus is whether *the hands touch each 

other or come into contact with other parts of the ^ody. 

On .this basis it is feas'y to dicotomize manual signs, into 

touch and nontouch varieties- The utility of this * 

division is 'not that it reveals additional meaning in the 

- i 

signs, as do the previously mentioned structural 
features but instead concerns its usefulness as a * 
training device. f There is some evidence that the '/ 
touch/nontouch distinction has an ^impact on manual sign 
learning rate. Anecdotal reports from studies usirrg 
animals (Fouts , 1972) and mentally retarded children-^ 
(Kohl, 1981 ) suggested that touch signs were learned more 
quickly than nontouph signs. However, the authors have 
not attempted to provide any logical explanation for this 
'finding beyond stating that touch signs may provide more 
feedback to the learner than dp nontouch signs- In order 
*bo more fully develop such an argument as tjpe basis of 
rpaking an a priori prediction regarding the effect, of the 

66 . 
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touch/nontouch variable on the rate 'of manual sign 
learning, a theory of motor learning whrcfr* empHasi^s, the 
rol-e of feedback will be' discussftd. * - : i- * 

- Adams ' *j|fiatgsed-Loop Theory 'of Motor L^frning. The 

r~ ~ - - . ~ : ~t~ 

closed _lo ^^M^%y. m ^ J&t * leasrfTihg o.f Adams., (.1971 ) - 

^emphasizes^tft^^^^^tance' oE feedback in detecting and 

c&rrecting errors; toade by a ^ subject during learning! 

A&corditig-^to thje theory ^ a movement produces a* - 

perceptual trace", 11 a sort of mo tor r memory, that serves ~ 

as a; reference model for subsegu^ht; attempt's O t.o repeat 

the .motion. During th£ early trials of a*mt>tor learning 

* v * * . -\ ■• 

task, when. the- ; l earner is making frecftient and sizable 

. v * * > 

errors,- cpmp^ison of performance on a trial with the 
existing perceptual trace (for an ejB&ronaous- movement^i-S 
not very useful for learning/ The pe-ggjj/needs - to make 
new resp<5nses to correct previous errots. rather than 
repeat them. :.What is -though^ to be of central .importance 
Is a combination of feedback information describingtfche 
just completed ri)Otion, called knowledge of results (KR).,s 
and- hypotheses for corrective movement based upion this 
knowledge; The theory predicts that the more < infdrmat ion 
provided through JCR feedback, the more precise hypotheses 
for corrective movement can be and' the quicker the target 
motion^ will be learned. . 

Once the individual consistently responds correctly, 
KR be'comes less important. Now KR is o\ily reporting that. 
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- ' fc -5l e Person is -making no .error-si ■ At this pointy -the- ; • J \ 

. . • . * ;ind^vid6aUcjap concentrate fully on matching*^ a ch : < , ' " * 3 - 
" -. / PP?forciance to the perceptual* trace ,?\ knowing 'that it 'is 

. r j Tflthe correct- response With continued, practice the f 

perceptual^ trace is s tren£theried ; and ? pr-opriocept Lve J--'". 
: "feedback. becomes j sufficient to correct errors. 

.Many components of Adams 1 theory have received 
* \ ; 'empirical support. The motpr^sks involved have 
k . • ~ - generally been simple .movements , such as' drawing a line 

• . ■ • : - ' v : ■ ' \ 

of a t given length, but it hap bfeen argued that Such a 

movement must be carefully. monitored to achieve accuracy 

' * • . 

and therefore ei?ibodiqs u the essence of' all skills" • 
7 - # {Adams, 1976, ; r p" 20c J* Several studies have manipulated ' , • 
- > Of central' importance for acquisition were the ' ~ 

■ findings that both the type and amount of feedback 

' V\ - ' ' * , 

:. •• • ' directly in f luenc.ed . per f ormance . As early as 1932, 

- ' • . i ' " . . J- % - \ • ■ . • • 

^rbvhridge and. Carson demonstrated that quantitative KR 

■ - * y \ . ( \t.\ ■ > / ..„: * _ i: 9 ^ 

(numeric feedback s^ich^as u one inch too long 11 ) 
. . facilitated mone 1 rapid acquisit ion tt^6n did qualitative 

KR . (limited -feedback^ -of "right" or "wrong 1 !)- Whei^no^KR m 
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w,as avai,lable^ no learning occurred. More recently, 
• Adams-, .Goetz,, and Marshall (1972) found that "acquisition 
of a linear positioning task was faster when more V % n 
feedback was available- This "augmented" f^^ack 
'con^iCipn included visual, auditory, 4 and proprioceptive 
^ ..feedback; In a similar' 'Study , Adams and Goetz (19L£3) 
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found that students who^recelved #ii£n\ented feedback while 

learning a positioning task could subsequently betiter 

^discriminate between the, learned 'and a new motion than- 

students who received minimal feedback , In ajj^drtion , ; 

students who received augmented feedback could bett.er 

reconstruct the learned motipn after ' makings a' forced * 

erroneous motion than students who. received minimal 

feedback, 3 ' ■ 

* Implications for Sign Learning , Adams ! theory and 

the empirical support described above bear directly on 

the training of manual signs. The principle of primary 

importance " is that increasing^ feedback facilitates motor 

/task acquisition. Sign handshapes are varied and will 

provide* different , but. not necessarily more or less 

feedback. The sanie is true for motion and body location, 

fiowever , f or hand location a, distinct quantitative 

difference is noted between touch and nontoych signs, 

° ' C 

For both sign types , visual and prop rd deep t ive feedback 

r . 
are available. ' Touch signs have as well an additional 

tactual feedback element , Therefore , in accordance with 

.Adams 1 theory, the movements required ° to form touch 

signs , because of the greater amount* of 'associated 

feedback should be acquired more rapidly than the 

movement sequence of n on touch signs of equivalent overall 

complexity, ' . ° _ ; 
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i^G^ment of Selective ^Ah.-; . V ' 

: '^ JU^' ■'" Sign ' £rai " 1 ^ «^les. previously descrlbed " 

v •. typxc.„ y spoke the E „ pfish Kor , equlvalent for that ■ 

■I"" 11 ' This approach - — -o- co™ unlc -; tlon> has 

bearing on the £inal v „ u of interest in tb 

■ _ . erest ln the present 

study. Given the extended effort to ■ 

- C to Sam acceptance for 

the instructional use of manual signin^with • 

Signing with nonretarded 
deaf students (Moores iQKm * 
V oores, 1980), researchers have 

consistently included some o£ om ^ 

Cralni "S-' The ardent was ChaC multlple sclraulus ' ' 

-dality ihpues were proved to the student -in order to 
' increase the U k e W hood that the stimuU win cue one 
another and that- at lea st one channel win become 

functional for communication (Harris, 1978; shaeffer " 
1980). Ic has • been . _ - 

. . ■ cnat che cue redundancy 

of s.multaneous communica t ion. wi 1 1 facilitate the * 

generation of language use. For example, Crinnell ' , 

• ^—^"PP^ (1976) . cla im ed that si mu ltaneous 
. communication would facilitate signing „ tch the „„ 

.• • retar<ied beCa T, «e exposed to . titUr 

• combinations of visual, motoric, and auditory cues in 

other learning situatiohs. Si^narily, Hopper and 
He-lmick (1977) desdribed the multi-modality input of . ' 
. simultaneous communication as paralleling the „ pr mal " 
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^--ila. expressions)-. Thev s " "? X * 

u .. ^ sug^sted thqt this •< 

combined input michr v • . ' * ' 

" mi ^ nt maximize the nVoKou • i • 

\ success-es „ ith tflo > , ■ P ^ " y "° f 

r nt to other settin8s - — --f 8 these - 

hypotheses have been testPrJ • ' 

Ceste ^ empirically 

. Wilbur (1979) has pol„ ted out 
communication by desiEn i, .„ "-Uanebus 
between the tuo c ^ ^"-"^ .^ neion 

peecn^nor presumably as effo^V- 

simultaneous communication. ' " 

In'sum, there are two main" posit inn 
manual siEn trfl . . *■ ' POSltlons regarding 

sign training techniques * On. 
a rich etin.,1 suggests providing 

rich stimulus complex of. both speech a ' 
^he other advocates * ^ ^ ' » d 

central K ^e -stimulus of 

.central emphasis. In ^ - ^ learning' the * • 

. c "e is central to the f a v u ' ' S ' the S1 ^ n 

the task while the vocal cue* is 

incidental. T t ic , ' S 

• important to consider the 

appropriateness of Dr p SPnH . ■ ' • • 

L , Presenting incidental material to 

stents who have difficulty lp . ( t0 

-velopment of selecti 

S6leCt -e attention bears directly on this 



iss.u'e . 

,A number at Studios have fchovrtr that de ye Icipmen tally -i 
young arid mentally 1 retarded persons demons t ratte less : 
selective attending to a central element of a stimulus 
combination than do older or intelfectually normal 
persons. For ,ins-t ance , Maccoby and Hagen (1965) 
presented picture cards with varied background coloring 
to first, thifd, fifth, and seventh grade children. The 
students 1 were instructed tq remember the background 0 
colors in order .to. mat ch ct-probe color. Incidental 
recall was measured by a'sking the children what picture 
had appeared on each background. Recall, on" the central 
task improved with age. Recall on the incidental task 
decreased for the oldest groups indicating that these 
children attended more selectively to the central 
material than did the younger children. SjLmilar .studies 
were conducted by Zukier and Hagen (1978) and Sexton *and 
Geffen (1979). In each, older child ren were more likely 
to voluntarily focus their attention on material relevant 
to the central task and disregard ir re levant information . 
For mentally retarded students, Hagen and Huntsman (1971) 
used cards that each had a central and incidental picture 

L. ■ ' 

and found that selective, attention improved with mental 
age. . • . 

These findings indicate that younger and mentally 
retarded persons more evenly divide their attention 

: •' • . ' 72 V ... 



bet.ee^che relevant ,, c.n>r«l >eWt . o£ : a.s^i.ulus and 
; the iVrekvant, incidents 1 .components, ' This' is a • 
particularly noteworthy problem/for mentally retarded' * 
persons,, who have substantial difficulty initially! 
targeting t;he relevant dimension controlling a Earning 
task (Zeaman & House, 1963). With simultaneous 
communication, mentally retarded .learners may be 
distract^ by the vocal cue and n*t concentrate their 
attention selectively upon the relevant . sign cue. If 
this is the case, "then simultaneously presenting vocal 
and sign cues should .result in slower sign learning than 
presenting sign cues alone. 

On the other hand, Zeaman and House (I96p,- I979) " 
have demonstrated the importance of salience and. novelty 
in guiding learners' initial selection of a stimulus 
^mansion or cue to be attended to. Mentally retarded' 
person^beginning to learn manual signing have probably 
been previously exposed to substantial vocal training," 
meaning manual signs are quite novel by comparison. In 
addition, as previously^ noted, the relative salience of 
the signs is highlighted due to both the fairly gross 
motions constituting sign formation and the ease with 
which, presentation' rate, and duration can be altered 
CFristoe t Lloyd, 1979). Therefore, learners' attention 
should be drawn to the sign dimension and" the vocal 
stimulus discounted, If . the manual sign dimension is ' 
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more salient , and novel , it yill be attended to regardless 

of tire presence or absence of the vocal dimension. 

Therefore, manual ' Sign; training 'and simultaneous 

communication should produce equivalent results. 

Statement of the Probl em , * 

/' -. Initially, manual signs, used by thfe deaf were taught 

to' apes in an effort to determine if a nonverbal organism 

coul d use such srgns ;to communicate Early trailing * 

efforts relied primarily on providing an "enriched 11 

le'arning environment * i.e. . , x one in which the opportunity 
» 

and motivation to . fppm manual signs were-high and many 
'correct mpdels were provided, to be imitated. 
Instructional methods became more structured and findings 
indicated tha v t several signs were - acquired by the animal s 
and that even multiple sign strings were produced. ' 
Subsequently, clinicians and researchers sought .to 1 teach 
manual s igns to human nonverbal populations, first 
autistic children k and then ther. men tally retarded, by 
using elements - of pedagogic systems used with deaf; rv 
students.. t ;. ^ v v 

As with the early animal studies , the first studies 
of sigh' acquisition by autistic children were general/ in 
nature, asking if manual signs jcould be used in -any way 
by .these children. Following early Afavorahle. reports, 
training procedures /became more controlled ,* .with rapid 
sign learning, and in some instances, the spontaneous / * 



production of words observeo. Subsequent Studies sought 
to, determine the generalized efftfcts of sign training on 
collateral measures, particularly speech production and 
decreasing maladaptive behavior . 

Studies investigating manual sign acquisition by 
mentally retarded persons also began as case studies. 
The number of studies reporting receptive and productive 
manual sign learning is increasing but the factors 
influencing, .manual sign acquisition have not been 
empirically determined- This may in part be due to the 
fact tha£ no single, comprehensive theory of manual sign 

acquisition is/available ;. trherefore no constellation of 

< * i - ■ 

■ ■ 

cdbtrol factors has-been proposed. Consequently, the 

■ V ' / • 

■ ^f' ■ w • • . " r f >■ - 

•present stu<iy drew from several areas of research to 
select three Variables that logically should affect the 
rate of manual sign learning and about yhich there were 
suff icient ' empirical data to predict the nature of those 
effects . ' • 

Three specific hypothese were made: 
Hypothesis. I . Iconic signs woi^ld ^e learned' faster 
than abstract signs. As a group, stimuli which are 
concrete, imsPlble, and have a large number- of associate 
a^y^ learned, more quickly than items lacking these 
qualities (Paivio, 1965). Manual signs judged to be 
iconic are those -Which'-have som£ component of "or 
Association to their referent incorporated. i,nto their 



form, whereas nbs trm ,,. . • 

Crnct «igns appear r„ i 
i!ieothe«i a II r • 56 ' n ° re «bltr«ry. 

— no„~-; s Si8 ' ,S W ° Uld - learn ed f , ster 

• i " • 8 Re ' S » earch ^ the field of 

lGarn >« has shown that . [ hv . " . ° f m ° tor 

Elicit. .Lho nature nn^ 

I972) - *>, sl?ns of . learni : 18 «" w--.-.t.i.,. . 

'„ • ' ""Parable overall ' 

Presence of a Couch V6ra11 ""-Plexicy, c „ e * 

- COmpared o V6 ' tiCtlU to the 

I, ' ' C ° untouch signs. 

Hypothesis m. Tra ., . • • 

^one would result i ■ ^ Sig ° Stimul i 

«P..cK«li ull . child d BanUal '> Pl - "'• 

ChUdren and „ lentall . . .-. ' ■ 

R-neran, d!vide ehelr att enM 0 PerSOns 

^ween. task . reI e vanc el ' '"»^W.l y e , M% 

tvant elements of • 

S «"gen, 1965). Ifth . 1971 ; Mac cob y 

- " r Chl s were thp * « ■ 

cea „ ould A stude J° - P« S ence of " - 

ma nual sign cues a J . , Centl ° n away f rom - 

influence the direction r' ' " Wd .trbn W . ¥ >< 

i 979) / rf . ■ > n of att n«^ c 2 .^ & , io ° nge s - . . 

if this^ere the case f-fc u- ' ' ' ' * ' ? 

.manual signs khoul>. strn , ' ^ n ^ elt y of . 

the" literature, s > ul , - ^ ' ' ? ntra »y <* cla^ in 

' s^ultaneous^b mmunicat .. " / 
' ' . . ' Cl ° n cannot be ' . / 
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predicted to produce manual I sign learning rates superior 
to that of manual sign training alone-; 
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Method 

Subjects, 



The participants were V\ severely meqta'l ly- retarded 
adolescents drawn from special education classes in 

»• 

secondary public schools in Tuscaloosa and Jefferson 
counties. The* students, had no uncorrected visual or 
hearing losses -or motor dysfunctions of a severity that • 
precluded the ability to form manual sign^. Students w t ere 
no t.. init ial ly familiar . with any of the training signs. 
^In' additibn , student participants did not possess vocal 
imitation skills but/ were required to demonstrate 

generalized mottfrie imitation skills in a' pretest. 

. f • ■ - 

Materials m 

Trai ning signs . *A sample of 1 6 s igned Engl ish signs 
drawn from a standard source (Bornsfce in , ''Hamilton-, ■ 
Saulner, and R^y, £975) was used/ Signs were selected, 
bcised *on ratings c^£yiconLcity and mot or .difficulty 
obtained in pilot— t*ork des'criSed in Appendix A." There 
wei?e an equal riumbet^of iconic , /abs tract , touchy and 
nontouch signs (Table 1). J '' 

Trai ning * ob jects ■ Small toys or rfood % items that 
correspond to the signs being trained were used. In each 
case, ei\st^ei$ the actual item^(e\g., peanut) or a" 



Table 1 



* , Signs Used,, in Training 

« i ' 

Sign "Group" " ". rc'onic'iFy "*." "Tfofcor 'Hrff fcuTtfy 



Abst ract / No n touch 


Mean/S .D . 




Mean/S .D. 


CAKE 


2. 


.53 


1 , 


.25 ~ 




3. 


20 


1 


.26 


MARSHMALLOW 


2. 


. 73 


1 , 


39 ' 






L 7 




A 1 

. H 1 


MOUSE 


1 . 


.AO , 


0. 


..63' ' 




, 2. 


80 


1 . 


.42 


PEANUT 


2 . 


. 20 


•1 . 


.32 


V 


3. 


40 


.1 , 


.18 


Abs tr ac t /Touch 
CANDY 




















2. 


.60 


0. 


.99 




2. 


do - 


1. 


. 14 


CRACKER 


1 . 


. 33 


0. 


. 72 




3. 


20 


1 . 


.32 


FLOWER 


1 . 


.AO 


0. 


.83 




- 3. 


00 


1 , 


.46 


TRAIN 


2. 


.00 


1 . 


.13 ' ' 




2. 


60 


1 . 


.24 


Iconic/Nontouch 




















BROOM 


5. 


.67 


1 . 


.05 




3. 


40 


0. 


.99 


CAMERA- 
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frote. Following convention, EngTi^ glosses '"For signs 
^re printed in all capital letters. - 



mode 1 (e.g., train) were used. 

V^i^ejo equipment: - Train Lng sessions used for 
re Liability . assessments were videotaped using a Panasonic 
television camera, model WV 3^'lP'arTd a Panasonic VHS 
format videocasset te recorder , model NV-8200. 
Se 1 1 ing < . • • - 

All testing and* 1 training was conducted individually 

in a quiet ropm separate fro™ the student's classroom. 

Student and experimenter were seated at adjacent sides' bf 

a table. The training object s and controls for the video 

equipment were to t'h«? experimenter's right, below the 
J f ■ • 

level of- the tabletbp and out of the student's view- The 
camera was placed in a corner of the room that afforded a 
clear view of both student, and experimenter- ' Trailing *< 
was conducted ,30^"minutes per day, 5* days per week. , * 
Pretesting J 



V, Not^or imitat iop - Ten movements representing 
components of the training signs- were modeled by the 
experimenter. For each, the experimenter said: 
/'(Student* 1 ^ name), do this-'! ^he tested behaviors were: 
clap hands, touch* no^e, touch' ear, 'extend fprefinger, 
make Tist, hold ha'nds to side of eyes, touch mouth, n(ak<? ' 
"C" handshape', extend hand palm 'up, and toueh tlvuijib^fo 
.fingers. Two students who .did not imitate -at^^ast '8. of 
%the '10j behaviors within 5 seconds of the mo^el were 
•excluded from the study. ' \ 



\ 



• /" : ... * ' % / - -\:\- > ■ 7> 

• . - ■ < . y 

Vocal * injl tat ion . FtflldWi.ng tfie motor imitritrbn 
1 ' ' ~ ' , ' -° \ v • • 

pretest , the students were asked to repeat' the 'rift mAs of», 

th'e 16 training items. .No student imitated more tha 

three words . < 1 ■ ' • > 

— 1 ^™L?^S£ manual sign f orm ation.. Fo'Llowing the 
imitation' prfetest , the experimenter, vocal ly labeled and \ 
demonstrated the signs for two sample- items,. Each 
training object was then shown to the student and' labeled 
and che student asked to make the sign for the, object . >« 
students formed any signs* correctly. . :> 

Receptive "knowledge of object names. After- the.* , , 
^anual^sign formation pretest, the «sYuden t* was tested for* 
knowledge of ^object, names . This phase o.f pretesting was* 
included to insure that the training "stimuli were 
familiar * to the students . First, the necessary pointing/, 
response was modeled.. Three , obj ec ts , not training 
stimuli, were placed "on a tabletop in. front aE the' 
student, spaced in a row -approximate ly 20 ctit apart and 3 5/ 
.'.cm from the student. The experimenter .modeled the,' . * 

correct response by saying,: "Watch me. . I'll touctf the 
pencil." TJjhe experimenter ^then touched the pencil,. ^ The 
)bj.ec ts , were rearranged" and tye. appropriate touching, - 
response r nid^ele^*a second time.* Next, a s'ot'of th ree* . ' 
. training objects were presented ^and f^he studenV asked to , 

touch .Qiie par:G'icuUr item.. If the s tudept touched the v ; 
Object n aim e cf , ,s / he w-a s create d w i t lr rec^ p t i ve ^ri 6 "vl £ dg e 
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of that word an.cl another s*et of training objects .. 

p res elite; (J • .PE* the student iai led ' to .respond within 5 - 

seconds or 'responded in error, a correction procedure was 

initiated.. First, the. correct response was modeled, the 

objects, retirrangei while-: regaining in view and the model 

■again provided .^We^t;, ■ the student practiced 'the response 

./twice. As befpre tlie objects were/ reordered in full 

; .« * * ' -v X ' 

view between responses . After' the'" student hacj 

successfully* ifiitated the experimenter's model , the 'three 

objects wo t re removed ;from the tabletop, reordered, and. 

,again presented td the student. The student was then 
required to touch the 'correct object upo,n request. If an 
error . WaSvfta'acJef at any ,pqint during this correction 
procedure, training reverted (back to "th^ 'last . 

'success fully cpffipLeTted s t ep ^J^jj^i ly , each item that 

required corrective training was probed once fliore, at .the 

end df the £uii A list of training stimuli being ' tested. ' 

this training iprdcedu-re* was necessary for* only two 

students. ' 5 ■* .... X /V 

* ■ > . ■ ■ ' 

Sign Trailing , , * ' 

Slgp •■plug s fiefeych Y "For;, a sttident- in the?* sign plus 

* •■ . •■ ~ " "™ v . * ■ « 

Speech condition, training began ' when the' student '-and 
experimenter were .seated* 'together at the t^able and made 



eye contact- |3?3ps -;vas v acco„mpl irshed by '"using the minima\l 
iffecejssapy- .frirompjt • of\-thi& - se.ries -i " r (a) saying "(Stude-nt's ' 
name);; loofc' -at^ie* '! (b) touching* "the student. 1 s chin with 



frngeFETp^^c) turning and. holding the student's head 
gently by Jiarid\ ...Csbmpl lance at any point was verbally 
reinforced. . 

Ne*xt, the^xperimentep showed a training object to 
the student ,yi.e. 9 held the object at eye level ' between 

t . / c<~ . 

hfmself^^nd the student, placed the object on ttie table, , 
touched* it one e and simultaneously labeled-it. Then the ' 
experimenter made the st^i^ again provided the vocal 
label ^hile maintaining eye'^c^n tact ;. 9 ' 

"At this point, the experimenter said: "(Student's 
name), make the sign for (object label). 4ttfcf the student 
responded correctly within 5* seconds , s /he was praised 
.and the trial was completed.^ Subsgqu^nt trials were 
identical except that no initial sign model was given.. 
Figure 1 shpws a flowchart representation of the sign 
training sequence. For ^tr^Lals on which the student made 

-no response, within 5.^^prids , or . formed^ tl^e sign 
incorectly, a prpmp t i-ng'^^Qcedure «was implemented. If 
tfte student initially : made no response, the first- profnpt - 
wasf a light* touch on the student 1 s hands while the : 
request to f^rnf fche^jsign was repeated. If af t er^ano.ther 
,5 seconds the student still had not responded; the 

experimenter- physically guided the s tudent T ;s "hands' into 
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. « * Fir.urr» I. Fl$3w<Myi ri < % r. si*;n t«rn ini nt». , • . ($f*ct .ltivjos *r^p resent 

bo p»> rf o r'riu'd • bv"the ctfiv rv wen te r; dihnohHs.*- rx»[* r^'f?o:i c decision pfific^Wn 
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. 

tin-' . 



A 

1 - 84 : 



t**-';- •. • • .82 

Reliability** * ' • - . 

Iwo- -'typos, of i^Ti ability mp/isurcs wore taken* The. 
first was cqMe-rned with the expe^menter's adherence to 
- the training Vrocedares and the second^ocused , on the 
* £ onsisi: en c y-^w i t It will c h -si Vucfc n t s r n i ng >data were 

recorded. , "For each, videotaped* training sessions were * 
. . viewed ^by, two raters , blind to the hypp theses of the 

■ - study*. Training sessions, v^ere sampled."" at, randoMkwith the 

: • . : * ' ' ' - ' ■ W; :, -\ . - , 

T v - "provision that, four Tigris,' one from each group, for ea-fttf* " ■ ' 

.V of th€i 24 student^ were included. /Phis utilized 25%. . of . , 

< "ufi ' th^ total data pool far reliability checks* Raters uAa 
"■ a checklist of sequenced training behavior to' determine 

.the' consistency of modeling, prompting, and 3 reinforcement 
" v * during training (Appendix C). An overall, mean percent* 

— . • ■ ■■■ *■ ■ ' : " > ; i, ■ 

adherence to procedure was calcuJateS and comparisons* • 
. mad e across conditions to verify.., thg^ v training ..-was 'V . - 

■y ~ >'* . comparable in*. e^ch' case. ^ ■ *i ' < *<T ' v ' ; - \ 

-. 4 : • • • o 3 % t i , s JS$ . ' , ^ ^ . . * 

. - . " -Using the same ■ sampling. procedu^es^V Voters vi6we$| 3 * \. * 

training sessions and independent IV^gc^e'iSL. the students ' i ' 

V' ' - • ^ f • 1 \ ;*V'\ ' . 

,. responses using thfe- same^type of ra tij^g/^reeV used-jhry "■■ tite "i ' 
-V; 4 - experimenter <Appendix fi) operatibnaliz^d * definitions V • / 

- -r - ' i of correct : sign/ formation (Appendix E) . Rater and • 

; .' \ / . ^ • , : . ^ ' - ' /■ • * •. • v >( . \ ' ■ /• 

■ ex'per iment-er records. w.ere'"comp,3re^and'^nterobs^rvVt 4 . " ' 
reliabili'ty calculated to ryielij- ;a. jn'ein. -percent agreement . m i 
/*"■• . ^or, the point at - wl^ichVs .lucent sV reartj^d \he ',cir iter t^n* for, ? ^ 

■ * * sign learning- ;,.:->..*'«.•■ ' ; - v fi ! ; . . . .r ; 
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Results 



Two independent -observers viewed videotaped samples 
r. of training Veskions . wThese i^bsef vers rated the" 

trainer's adherence dp d^cribfed training procedures and* 

scored th^/gfcuderits* 1 ' .'responses, as either ^correct ojr 

^ v '■ifV^v* '"'>."'' •.»'.■*«-•"■ ' ... v ..." * * 

. ' incor^ppt .V T:C£ ; e cp'rrept ^ the s t u.de n G^y£ t ; h e fplrmed 

the sign withou'tv the >. ■ b^^^^. :bf ■ any . pr^^t . r In each 

1 case, interobse£§kr agreement »iff*wServ.e strainer 

agreement iwere ..calculated by divimng^the number of 

agreements by the total number of observations. All 

values o.btained ^by this method exceeded . 90 . .. 

\. ■ ■ * * 4 • < '.V f '- 

All participants- were able to form -aft- Idas t 

manual- sigps to tfi-S* criterion of. 10 successive ^correct, 

„ * ' "» * * ■ . .'*»■** ■ . 

unprompted trials': Th§ nuAber range'd froirl V to 16 with "a 
median. .of ly .. ^ftV^rall^ students ability'\to . correct l»y ' 
form ^^^i:|m G ^W?«"d; from an average "of 29% in the f irst ' 

.in 't*ejfcfitth ...trial block. . 



ome 




Ah 



, #~ r 



*'*/ J ^ sign formation for each ' ■' 

sXgtt/ t'^ are presented JLrr ^a'ble 1. 

©nlyf^^ororec t refipeknses on ^ trials without modeling were 
» *■*?.' ■ • ■)-."'•. to ■■ ; » 

cbiintfy toward ^e ^eaDning criferi^i^^-'T.he -dependent 

variable ^wa^, the. hurnberVof th^fe.e^^rrec t" r^'sj^nses {>er 
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- . Tab It- 2 * ; ; \ 

Mean- Percent 6ovrec€ Resfp-onses' 

• •• ' .ts. • .y i- • 

for-^Si'gn fypes.and Training Groups 
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Sign Training Si.gn/Spe'ecbr,Trainine 

4r~r- ; — — ~ r : ■ — S 



Iconic/Touch 



r.56 



.56 



I c on i^c /No n't o u ch 



..41 



V'" ^ 



* Abstract' /^©uc 

— - — . , ».y. ■ 




x .63 



trac t /front o uch ->. 38 



.73 



.60 



'^A . 5 : ;; v h ~ .v ? \> 

'..v'.r fc: •-.*><••.. 



v v v^--Vf' . V' - - v-v43^ ,t&'- ' J-^i^' H-r^km^ 



brock orip tri als , Thls /lelded Hve mMsures ^ ^ . 
P^ udeAt t0 be enterea lptoxhe . analyse . s _ tri; |K 

following criterion were" ^c6E|d as correct. A '*2 

V ^aintng^oup) x 2 (sign repression) X t (slRn ; ! 
Y" S0rmat i0n) X ' 5 «°*> .-.lys Wf variance Was' " 
•« ^"0:;^ii8nific.„ t .efr« t for trial blocks' 4 " F (V 

■ 608) » m.^.p <.. Q1> indicated^ , thestud - eBts ^ / 

V m ° re Ukely °° f °- ^ correcf ly as er^ ^ , 
jg. Progressed. .Al_ s6 , .. sig'nificant effect fbr taction^ _ ' Y 

V- V,-i52)., -6.99,.,, < .01, lncllcated that touoh ^ n m ro 

v fr Ukely t0 "f '°™< correct',, than „^ h .siglf 

" e "' A significant trial block X 'taction M 

■ 'taction, : KP? era cti4&' 

; was also found, F *(4' 608) =° 2. 53 /<"ns ' U'".'- •'• 
• . - . . P < ;.05-» snowing ' that 

•' touqh Signs were learnecf.at a* faster- rate thJ"' ■ - 
» *, •'. v , " Ler rate than non-touch 



signs.- i. v • 



i 



..'Discussion 4 - - 



All participants .learned some.-sighs to criterion'and ' 
all showed per fprmance. gains on most signs 1 However , * 
some students^ made no progress on some signs. TMese %. . 

failures to forma given sign correctly j .even s . •' '• , , •"•">' i 
-y ' ' occasionally, apbeare'd to be largely idiosyncratic in ^ • • 
'that no individual • signs were consist:e^l^^|ailed n ' * 

- • across students. But! it- is of interest tp. jnote.- that no^t • %i 

V/ v of fche signs which were not learned tq anytappreciable ' ' " 
degre^were n on touch signs and chat a frequent source^/ .. J 
■ \ , r rr<5T for 'thes^ •signs was the addition "of an incorrect- ' : *' 

; touch element t by the^udents . They persisted even when -. '. t 

,-*r tMd explicitly ■ not to touch their hands 'when making W ^ 
•* j . A ign - °the ( rs "have , reported a similar cat tern .of. errors u 
(Kohl, 1981') . '. Student* seemed to use -available touch ... 
■ ..jv ..components of sign^> primarily to mark 4 -' the. final position 
■*S, : ' ;V 'of tfheir hands*. ' ■.ln / Oth'ojr ■ words* ©nie* ehe" liands werekirf 

4' motion , •'they ••continued/ -fc 0 m0 ve- uptil. they came intp' '<£ .. {•'■■} .." 

V '§ nt ^ *wi'fch sow© soured of physical reel's tan'ca, ' ■■ Tjatr '*•' > 
■ id * i -T --:',•*> „•/«•"} , . * L 



V 
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v 
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'? r ; - Another firtdi'ngof interest . is the. .4P^a^t atount '* . 

.* 'of 'manual, sign acquisition for training that presented a 

, : ' ". >» ' • * ■ ' ."' •• . "•• ' ' ■ 

vocal, cue. in conjunction with a sign model and.' training ' 

with a sign model alone. - For the initial acquisition of,' . - - ' 

_ , expressive manual signing skills , .a vocal label cue was ' •". ' * ■ • 

neither an ai*d nor a hinderance and need-not be a" factor - 

in training. However, if manual signing is selected' as 

an augmentat it ive' rather than* an alternative 1 ■* ' V ," ; * v . 

communication system, the impact of a ^*:a]* cue during" ' 

manual training on the subsequent, acquisition of speech *' : 

reniafns to be determined. , ' - ' 

* • m 

< Th£ single outcome .which was counter to that 

* ^ ; hypothesized was the failure £p find learning differences 

^ between iconic an*d abstract signs.' Although items were 

" ~ ' " ' ' ■ ■ ' . .« * ■ • ^ 

selected t;hat - the men ta lly * re tar ded students were' * 1 

• . r' _ ' *; 

. ;f ami Jia.^ with, the initial 'determination of iconic it y' > 
i . f ' ' \ ' s " : ' * f 

values was d.qnd by .college Students who may have more 

readily -made associations bet^e?n the form of a&ign ^and , N , 

the form or function- of its reWent. ALso , . hhlj of the *• 

iconic signfgp scribed the form of 'the referent hut the" • * ' 

students' experience .with, the v it ems. centered; on using 

them.' There f Ope, sighs t'b a,t .us o d'mn ti i taj| 'd esc r i It 1 nt » ' n ' ' ' ,•..',. 

< ^ raferent/ s 'shape', su^h-.a's movj^g ; t^h e ' h'l^H^iTi a circle ' /V. '-^ 



* 



* for B^L-L : , ; jnay, ^ave.b^en . .morfe" hoveT .or seemed^'nJore ;/ "' , 
-.>...• !; v • ; ; . ?rb it t x ary tli^an ^l^ns \w.bich • used motions' to "dfesVrifea/A * " 



. .. v , ■■ ■■■■ T * r — * - v v-w»^ ^^mx*. . . , . . m 

"3v""t '^ : refere«^^ \&s<>.sjic!» as" the s^eeffifrg>mGtf i?pn- of'-BROOM^.^ 4 '' - ^ - ; 
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/ - * 

' in conclusidn -the present., results have a nvfmber of 
itrtpl.kcation,s for trfci-n^'^rirsti ; When ! stud^ts aWsl 
beginning to -form manual, signs,- ass^iated vocal labels *' 
are- not necessary. Pnce the signing response has become 
,we\l .established, vocal ^le^may possibly' be 'produce d 



If?. 

i • * 



'A 



£o. r serve as models ancr pint's for subsequent speech / ' 
product ion, by fhe students, .However, the utility of this 
//procedure must still .be/investigated.',. Second,' touch \. 
signs Should be selected for. an initial training lexicon . 
tfs they* are learned more, quickly than, nontouch signs' and 
will contribute early successes "in. tuning? : >i1Sftl y , ■ 
-.although others have reported more rapid acquisition of , 
-receptive -knowledge of iconic signs by moderately 
retarded students : (Grif£ith h ;R ab ins o n , 1980), the. * 
prf*s>nt^ finding suggests that the representational 
associations between signs and referents need to" 'be 1 ' 
^particularly salient to influence the "a^uisition rate of 
expressive, signing skills .by severely mentally retarded 
s tudenLs . 
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Appendix A 

' 1COntelt * and "<*<>"« Difficulty R att „ 6s ' 
Of Selected Signed. Bngli ah Signs 
^ purpose of these rating 

* °. f 3iened £nglish ^.fntun, tn 

-ra S e «™ icit , but equate(J ^ 
, Icohicity refprc- f-^ ' fu - 

tS 6ferent ° r — - ti on relat e d to that r.W . • ' 

MotoMc a ifffculty rc > US e S on ' the amouut pt 

necessary to form the signs, i | tt , 

t»is,_ i.e., the number of motions 

required or the awkwardness of the h.„, u 

01 the ha »dshapes. Although 
.others have rated the iconioitV n f * ' 

' , iClty ° f manual -Bieno (Griffith 
& R ° blnS0fl . 1980; Lufti.p Pare * n * " 

S ' ag6 ' 60 L1 °y d » Note 1), only a 

of the signs in this study h ^ebeen rated. Aloo " 

manual s<i/*ns h«« a .. ( • - ' - *' 

! 6 . tiave n °t previously been r-,t^ r ■ 

, - y ueen rated for motoric 

dilficulty. 



/ , 

x Method 



3ubj_ec_ts • 

The rater , w . .5 0 t»a.„t. tn wehoJefy 

who vdluntee'red tn nn.r • 

° PartlClpateMj -ho were not familiar 
with manual signing, > 

ilate£i_als 

A sample of 83 signs was dra „„ fp0- ^ g ' '.. 

«. e il.h Diotionary (Bernstein et al.,, 975<) rpi> . 

>.\ju J (pj- Criterion 

112 " • 

1X6 ^ 



""-selection- was that the 01fn „ ,.,,„„ I 



?£0£edure 
The 



- ihe sign rating Bimenaiona' wp 
■.-*ud.„t. by saying; . — — explane, to the 

♦ like those unod , ' ! ; ' :! ' 

• !■ to rate , , ■ > "'"^ 1 '- ta * °* ' 

.„ iaSWM '»<> «-.n.,on.. ,„.,., 
" will be hnu i ' Mrst 

■ Cl °- 1 ' *•• for. Of the 31pn 

. '^presents its ,„ea„i„„ „ or ' -. 

„,„ ' ^ * 0r e *WPle, some 

Sle " S ^ Poseur related - t0 

uu Lhe i r meaning 
because they describe th P ,» 

6 ' hape of an object 

. - funct ; 0 ;; r 
. llke AXE , „ hiie othersseemmo . : . 

o ; llkeBW "~- the second 'type 

make. p or - pvo , . 6 1S to 

„» h1 T ' somesi ~^ for.*, ' ; 

■ :. hlle - others . otlona or ■ 

:P— '^, llhcWor 
N «t, students were rlven r .,.. 

»-^ )%lto ,;j Bach sheet 

( . ^ c ' ated plus 4 arfif,- ■ .1 
included as validit u ' artlflCial "signs" 

validity checks. Under ono, • 
*"o 7-point LJlr f • ' " eaCh label were 

Point Likert-type scales. ■ The ,, ro+ 

the iconicity ratin, a „ ' -ale, "as 'for 
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at all lik'V? i br, moaning" and at '/.by "nign very much liko 
iU; meaning. " The second scale'was Tor the -ratin^jf 
motoric difficulty and was anchored at 1 by, "sign very 
/sdmple-to make" and at 7 by ,! sign very difficult to 
rnak e . ,f ■ , 

The signs were .then >renented to the students via a 
vid-eotape. First, the number on tW rating form and the 
word label 'for the sign were presented during a l ? Gee 
interval. DUring/the next 5 -sec period, the 'sign wan 
demonstrated twice by a male signer 1 Finally , there was 
a 7 sec blank interval durjfig which the students made 
their ratings. This procedure was repeated for each 
s ign . 

J 

Res ult s .3, ?i 

Mean .ratings of- iconicity and motoric 'difficulty 
were calculated for each* manual sign and ar e preserite d in 
T.able 3- Eight of the signs had previously been rated on 
iconic value . ii? a stuffy by,Luftig- et al. (Note 1). The ■' , 
cor relation' between ratings obtained for these signs in 
the - two studies was r = .94.' Mean iconicity an* motoric 
difficulty ratings for the validity check items were: 
(a) high iconic/low d if f,i cnlt/^G '• 40 (:>.,!). = 0.91) and V 
'1.53 (S.D. •= 1.55)., (b) high iconic/high difficulty, 6.60 
(S.D. = 0.91") and 2.40 ("S.D. = 1.45), '(c) low iconic/low 
difficulty, 1.80 (S.D. = 0.-94) and ' 2 . 87 .(.o . D . =1.50), • 
arid (d)" low iconic/high d i'f f icul ty 2 .80 (S.D. = 1 .42) 



and l >.;>-/ n , 

' ,,:;in '-' L »>e Rrenent rating , W ' ■ 

■fj 1 - 1 1 I OUT fponnn rip 

seated, two hi^h • ■ ! 01 8A S»a were 

' wo hl fin., iconic grouno 

tb J u,upt, (one each n r t-„ 

nontouch si™0 a a . * touch and 

8nS) and ^o-lo W iconic. (nb"fr.i;n ■ 

" fU,h t-ouch and „ n » ' ' ■ ' ' U;) '• ro "P't (one 

- that signif icant1 • * M " ere Sele ^ed 

6 nicantly separated levels of • ' " 

'16.05) and m- •- iconicity ( t = 

and minimized motoric diff 

.tW„ tinrs , r ; Acuity. ,u,n, , ri(i 

r are presented i n Tahl p 1 • 

section of thp ' * in the Meth <* ' 

OI tne Proposal. . ■ 

i • » 
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Moan Rat; LnV'.rs of Toori i c i. by 
for Initial 



' * ■ , Mo Lor i c - 

Hifln Iconici ty Di f f icul by 



REWilG'ERATpR 


1 . 


.80 


2 


.87 


3P,IDER 


6 . 


• 47 


»'2 


.40 


STRAWBERRY 


2, 


.80 


5 


.27 
• 53 


WATCH ' 


6 . 


.40 


- 1 


AIRPLANE 


4. 


•13 


'3 


.13 


ALLIGATOR 


5.. 


.47 


. 2 


.60 


APPLE ' 


'5: 


■ 47 


2 


• 93 


BABY 


6. 


•33 


1 


.,'60 


BALL ' 


5. 


•'73 ■• 


3" 


.13 


BALLOON 


'5< 


.27 - 


3 


.20 


BANANA 


5. 


.20 


4 


.00 


BAND AID 


4^ 


.80 


1 


.87 


BASEBALL 


5- 


.27 


2. 


.60 


BEAR . , 


3. 


• 07 


3 


• 1'3 


BELT 


4. 


•93 


2 


••73 


BI HP- 


4. 


• 87 


2 


.20 


BOAT 


3. 


■13 


3 


• 73 


BOOK 


6. 


.47 


1 


.53 


BOWL 


6 


.27 


1 


.87 


BROOM 


5. 


• 67 


3 


.40 


BUTT BR PLY 


6 


.60 


3 


• 46 


CAKE 


2 


• 53 


3 


.20 



an d Motor in: Hi f r i 0 u I by 
Sign Pool 



Mo bo i„o 
o i gn -Iconici. by D i f f i c u 1 1 y 



GRAPE 


2 


■•33 


4 


.27 


HAMMER 


7 


.00 , . 


2 . 


.00 


HAT 


5 


.60 


1 


.73 


harmonica 


3 


•4;/ 


1 


.07 


HONEY 


1 


.67 


4 ■ 


.67 


KNIFE 


4 


.47 


2 , 


.87 


MAGAZINE 


•2 


:20 


3 


.13 


MARoHMALLO-W 


2 


.73 


3- 


• 47 


MASK 


5 


.27 


,3 ■ 


• 53 


MICROPHONE ' 


6 


.20 • 


: "1 


• 13 


MILK 


5 


.93 


1 


.87 


MOTORCYCLE 


6 


.07 


1 


• 33 


MOUSE 


1 


.40 


2 


.80 


ORANGE 


3 


.07. 


2 


.67 


PAPER 


3 




< 


.40 


PEANUT. 


2 


■M 


'J 


.40 


PENCIL 


2 


.73 




• 70 


PICTURE 


3 


•97 


4 


.60 


POPCORN * 


.3 r 


".2 7 


9 


• 87 


PRETZEL 


3 


.80 


3 


•13 


PUZZLE 


3 


.40 


4 


• 53 


RADIO 


4 


.40 


2 


.60 



\ 
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Table 



( continued ) 



CAM ERA 
CANDLE 
CANDY 
OAK 

CARROT" 

CAT 

C IjA'Y . 

COMB 

COOKIE 

CRACKER 

CRAYON 

CYMBAL 

DOG 

DOLL 

DRUM 

DUCK .. 

PISH 

FLAG 

FLOWER 

FORK 

PR I SB EE 

FROG 



t > . - 


,..()( 




5 • 67 




■ 2 . 00 


1-47 


' 4 .73' 


'5-73 


1 .93 


■1 .47 


■ 3.20 


4 . 00 


2.27' 


6.93 


1 .07 


3-67. 


2.87 


1 -33 


3-20- 


3-4-7 


4 - 27 


f a ri 

6.47 


■ 1 -4 7,. 


1 .80 


3-13 


1. .27 


3.-47 


6.27 


1 .80 


4 .80 


2..' 73' 


5 - 60 


3-80 


5-80 


3.73 


1 .40 


■ 3". 00 


4-73 


2.27° 


4-53 


3-07 


2 ,47 


3.67- 



RATS FN 


2.33 


4 


.73 


R ATT LI 1 ! 


5 • 27 


2 


-40 


RECORD 


5-53 


2 


• 93 


RING 

sc&rf r 


6.80 


O 
C 


• 40 


5..?7 


'■6 


.00 


scissors. 


b :?37 


■ 1 


• 27 


SNAK'E 


5 .,00 


; 3 


• 53 


SODA 


3 . 20 


' ' 4 


• 67. 


SOLDIER • , 


4". 87 


, 3 


.00 


SPOON 


5-33 


3 


.07 


SQUIRREL - 


2.40 > 


4 


.30 


STAMP ' 


5 • 93 


' 3 


.33 


STRAW 


4-40 


3 


•93 


STRING 


3-40. ■ 


3 
2 


.07 


SUNGLASSES- 


6.20 


.00 


TELEPHONE 


6 .53 


2 


.87 


TRAIN' • 


2.00 


2 


.60 


TURTLE" 


5.87 0 - 


4 


• 27 


WIG, - 


3-00'- 


3 


• 47- 


YO YQ' 


5-53 


3 


.40 


ZIPPER 


4-93 ■ 


" 2 


.60 



1* 



Note. The .first four signs were artificially generated 
to function as validity checks for the ratings. 
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Append i \\ t 
rf"i»l est i n;{ H)-m t vi Sh« ■# • I 



Name ' 
Birth-dale • 

A. Motor In. 



. • " ■_ _ School 

-Ins L" rue t.i on:* and 
Cr L te'r.i on : a L J 



Date 



line 



I . clap hands s ^ 

■•'-/> 
2 . ■ touch „ nose | 

5. ^oucj.i. car^ ^ 



model : 'J (Name) / do tlvis." 
east. eirJU ■ '.\orrorl. 



. ' 6. V' 10 *^' h'ntrcls'ftt'b side of efyes 



^ 8 /maker* "C' 1 * '^ijffdshnpe 
$jtfxU;palm vi p 



•Ij^Vtidstu* 

1 0 s : ' ftfofic f? ijfi jit for rjt o finders 
■ :B. Vocal I*mi tat i oh 



Instructions : "(Name) , say 





4 












Or i, te r ion 


no 


more, than 




' 1 


'Mnrsh mallow 


9 . 


drac ke r 




, "-2" 


. . Sunglasses -. : -...'„- 


10 


H room 


. A • 


v 3 


Mou,se;.t * > 


Vl . 


Train 










if 




4 




12. 


Sc.i ssors 




■ 


Peanut - * 


1 \ 


V 1 owe* r 




■6 


. .Rin^ ^ 


IV*. 


ilarnme r 














7 


Cake .' 


15. 


Candy 




' 8 


. .. Telephone* ■"' 


16. 


Came ra 



0 
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us 
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v lit » > 



• > . '" ' * ,l fi.."»* a ** l-be s-l,.,, for per. 



1 v Telephone? 



"3. 



• » *■ . 

4* Peanut'- ' - 

' r >'. Hoi i 

■6 • Mouse ' 

7 • * Sunglasses 

-Marsbniai,loW , 



'(^mcj , tTiis is. ii 

'•O-.- CnjicTy 

I ■ Uaniinor 
J 2 • V Flower* 
Scissors 
14- Train,; 
0\ - Broom 
1 6i Cracker 



Make Lliv si^n foV/ 



: ; ■■ instructions and model : PENCIL b.a> ma ^^nc 



: all sixteen correct 



\' P^nut • BROOM telephone 

2 • c,ra.ckef > reco rd' BALI, 

3. HAMMER C ake " rit, 8 

'b^ar TRA.T-N ' ' sun gl as s c s 

.5- PEANUT marine broom- . 

>•• Stamp scissors MARSIIMAU.OW 

/* CRACKER-., record moose ' . 

8.- hammer Rf Nf' candy 



"(Name), .worth mo.' I'll Vonr-i, ,i 

- 11 touch the pencil. 

"(Name), touch tlie \ >i * / 

- —4 * 



9. bear train SUNGLASSES 

,/*6- ( SCISSORS flower.. rtarshrnalJow- 
■ • -* 
11 • hammer cake 'CANDY • 

^- peanut magazine -TELEPHONE < 
stamp FLOWER ma'rshmallow 
J'«/. crnrker N0U SF. bnl , 

15.-;.:akk.,V/„r c .„ u i y 

< W.;-,bpnr CAMERA sunglasses 
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''':iiu/„ r , I);. I ;, r;|, f .r.| 



Na me 



Schoo 1 



Training Croup 



Sign 

Typo 
of 
I 1 romp l 



s?l Number 



Onto 
T i nie 



3 

V" 
V 
6 
"7 

jT 

fo 
LL 

'f2_ 
13 

i"/7" 

15_ 
J6_ 

1 7 _ 

J8 _' 

J9 

20 " 

2i" 

?':>" " 

2 r 

24 
2" r > 



TrlaJ .# 



2 (j 

— I 8 " 

-■_ ?ll 
1_30_ 

-- 31 _ 

—35 
36 ~ 

""46'~" 

_ 4"r__ 

J. 3" ■'" 

' 4 5 
V«7>" ' 
' "47' ' " 

~4H J J 
50 



Typ,. 
of 
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Aj ip ■ id i l\ 

l V ,J i 1 1 i •»n.i I i Hi oiv, -I Mini n,i 1 \, ' ^ v '\ i.Jv|,- . 
ft il r i .i f ii i p n | j- i n j. fy» , i ,., | j; it'ii I » » i in. 1 1 i i »n ' 





r.AI.I". 

Curved I? shape both hands 

palms Faei.nr;, Outline shape of, 

h-Hl rndinf* with palm:; up. Hands. 

must hej;in. and end .sidobv s i de " 

I'Mirliinp. i I h no overlap or vrasp i nr-. 

Hands must t r.u'f a rireular path f nun 

'op in bnLinm and not mere I v f I np over 



UKOOM 

S shape'holh hands. Mime holdinp. 
h room and si'.vrp j u}\ . Hands mus r move 
i m « un i son * vi I hout touch i nj; . 



' sate 



I V- 



•% ■ 



\ \ 

\ 1 



'-mm: 

• 'pen I' l.H pa I in jip , I i ps oiii . Hold 
irjhl f I ;iv; , ■ Li,ps du.ai, nvrf l< It palm 
I lu'ii lift up spreading r i nr'.i; rs . : Km-'.IiI 
'rand hep. ins in r 1 aw shapo or v; i I h I humh 
I oirh i ny t f i nj*e rt i ps (hut noi • p.i I m) , 



l'\!*'l.i:A « 

' li ut* ■ lio 1 1 1 i m ". camo ra in I ron I o I I a ro and 
rlielin;- sdiuM'M. Hands arc hold wiflitn 
/' . r ^ i in of the faro, no furlhor apart than 
fan* i '.* i d i 1 1 v/ i I 1 1 on I v i ndo*-: f i iH«e rs a in I 
I | mmhs « ;; I »Midf »rl . Kit her index linpor may 
I j.-|* si, mi lor."/ ' ■ * * 
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127 ! BEST COPT AVAILABLE 




/ t 
f - / 





( _ -Vl 



!'l,u» r\y\\\ index finj'er v/.i t h i n 2 . r > cm nl 
. lij'bi side of mouth (not on.ilicok or ni'.'ir 
if r r) and twi si . . - . 



>:i:ac:i* 1:1? 

Tip li ci lIht sich ; ( f i nj*.«' rs ) ' nr end 
Ohmnh) dl ri>{hl. A ;H I ens I hnlf-wny 
iIc'vmi ,iiui- (from wrist in dhow). 



/ 



9 

ERLC 



/<7> Ml] 




i 

Ilmnl* nml index fini'.or inns * . lunch, '.'i Iht, 
I infers nre nl: Ions I him I .; Touch lip.'. In 
r j r\) \: side nf ,noso (no I rhrrk) or upper 
lip iif'ir nostril I hen ineve I n I'll" 1 e M . 



llAMMI'.i: 

S Ydinpi* I e M hnnd . Sir i.J" i n:: im»t ion 
i*. wilh -;i<le (fni^ein) nf rH»hl A, 
in -I Fiitlr f i luio r end el hnnd. Hands 
tt>t tint ((iiich. 



BEST COPT AVWUW£ 
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■J 




MARSIIMALI.OW 

(* shape left, hand palm anil tips right. 
Loll finders must In* lu?nt and thumb 
rot a Led to he in the same. p4ane as 
index tinker. Little finder tiown. 
Ri)ht hand in same i:im f igtirnt Ion ro- 
tated 90° (fingers trp an^l thumb down) . 
Right fingertips must be placed within 
left C>m*1 right thumb must touch at 
least/one other finger v;hen right hand 
c 1 oj; e& 



MOUSE v 1 

I'ighl index linger Initially in v<m I 
position. Rotation is at wrist mils 
minimal arm motion. Finger does not 



nose . 



cat 
w i t j i 

t OUC 1 : 




* i 




I'l.-.-c ihuml) of i irJil A' iil.ov..- .(not lou. hi.,,-.) KirlH IimI.-x I i ami | |,.„„l, ,.,„.., ,., '.j, 

'Inn ami move away, pivotii,,; at elbow. ,.„n«l l.-ll fourth fuir.ei. "|Ml,. \ , i ,-in 

I. i ii'-.< i 'it. i v I upon .-I .1 ..••..•.I . •. 1 i ,i 

' i oil inn:. I. \. v (Irinoiisl r al cil . 



BSl con mnum 



129 



li>5 



v 



\A'\ 



V 



r. V 



:t,:,SSn, . ls ' . SIWCI^SKS 

•• shape riylu hand. paf« in, tips l,ft . f!lr«-l c ry,s with index fi,H,-r. and* thumbs 

i pon anti close Pinters like snssors Mados-. n. .m . r; . i i • 

' ij.u Ili.-.m; tinkers arc hen I ;nitl I otirh l ho face 

.* around Un» i-Yos. Othor rinjvrs ire rlosi 




i v. i. kphi »;■]!■; 

Y sh ipr ri/.ht: haml. Thmnh imi'U ho 

pointed .ii or tmii'hin>\ ear and lit* If* 

fini'iT must he pointed nl or ton Hi in p. 

in.Mii h (not rhook m* nusr ) . 

( i ips Lo hnso Lo lips or has* 

i ( i t i p'i t o base) . 



I I * M I M 

II sIi.hm- hol-h hand*, palnr' d«'*n. 
Kuh i i e.lit. II over |r ft , K i phi 
f i njM- rs mns t make at: I r.r? I on** 
r»»inp1«'to hack and forth motion 
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Appendj^r P - 
Pilot .Study 

' - * 

The purposes of this study were to test the 
practicality of tjie proposed methodology - and to £ain a 
preliminary view of the effects of the independent 
variable manipulations. Previous studies have not 
adequately described..- the sign -'training procedures or 
training stimuli so it was necessary to determine whether 
the ^j^DOsed techniques and materials could be used *in an 
instructional setting. The rationale for the selection 
of the particular independent variables was drawn from 
relevant research literature- However, these variables 
have generally not been-studied empirically or have been 

investigated only in isolation so questions about thei^r 

c 

relative importance and combined impact on manual sign 
learning have not 'been addressed. 

Metho d ■ A 

Subjects 

The par ti cipants in this study were four clients at 
the McGraw Activity Center of the Tuscaloosa' Association 
/for Retarded Citizens in Tuscaloosa, Alabama. The mean 
CA was 33, ranging from 20 to 44- The mean IQ as 
assessed by the Arthur Adaptation of the Loiter 
Internationa Performance Scale was 38, ranging from 31 to 
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/« 4 ' Bach student was protested - * 

imitation r„ ° n ^/motoric 

knowledge of ma /' • . trai "mg ob je c te/and 

ge 01 manual sign--;. . 

ilS^tertals 

Th e training si o n g. 1 , . .' 

^ MrtBt ,.; ( obi.,,*-.. anavlaeo 

wui e identical t n 4-u . 

Proposal. . 1 . « th ° Se bribed in the \ 



^et^t i ng 



arra„ gempnt „, J. Actlv ^ Center. Tne 

1 trai mng materials \ 
and student-experi.enter seatin ' " ^'P^- 

tne proposal. Trains 



l£Etesti_ng 



"1 Pretesting was identioal * 
'he proposaa ex ' -° a; *° Ascribe, ln 

except for motor imit=f 
Knowledge of oh ; , «ltatxo„ and receptive 

8 f '° bject For „otor i nUat . 

instructions were „»„u ■ lmitatl °n. -the 

"ere unchanged but the to ™ 
cl *P hands, touch nose to „ .ere: 

"•»'• over head t h ^ ^ ^ 

'lead,, touch head, cro „ ' 

— — chihunb to tlnee l: make flStS ' f ° ld 

& J' : j ; -n S the students, receptive k „o wl e ds e o ; 
mes » n o model of the a - 

P — d. In addition, Lee 8 "" t0UChlne " re ~ _ 
use d on each trial f " ee \ dlStract °r items were 

"^*>r one student and t¥0 



/ 



132 



1 ;\s 



... Table 4 ' 
Pilot Subject Charactistics 



Group 



Sign _ plus Speech 
CJ ' 
TW 

Sign 

LW 
. TH 



CA 

44 
33 

20 
34 



19. 

44 
31 



42 



33 



ERIC 
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were used for th<=> 

. . ™r the other thren ntudent*- 
made an error th „ ■ • & Student 

" r ' the distrector items wer P r 

" student Practiced toucM WSre ~d and fhe 

. Ject amoved and replaced h Pl 
n+ i v - F K4 -' 1 between ear>h 

' «>l*Pt. T hen the « sW{ors „ ere 

"»««* a gain praotlced ' • ^ th . 

iLea the correct r^r.^ 

• . DelDre the student made th, 

—«-..:«,. , lstraotors v~ "r* 1 - 

~ agai „ mh only th ; ~ - *>. 

a« er flv . adda " ^ SeVM '"—^ ana 
6 addl tional items. 

Sign T raining 

exceptions. p irst L. . . . ' Wlth three • 

... - . j;; lt"t w "~ pia - d 

h *' " ' g h6ld at level 

between the student-and eXDPri + ' 

na e ^Perimenter. SeeonH 

• — — error3r they were .r* - 

- — al caidance . Pin r:°7 sed -~-- 

finally, the delivery nf „u 
reinforcement was not * Physical , 

... . not systematically controlled. ■ 

Results kni .Diseus^oja 

The principle reason f or thfi ' n • i "* * ' 

1S Pilot work was t« 
ascerjain the feasibility "of th - 

P-cedures Ttw ' / 6 • * 

' . ^ ^ f — - -udent s could he located 
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who met the combined, criteri;! of hi-^h receptive 

communication skills an(f-:-low expressive abilities. 

Further, all students learned at least some of the 16 

» 

signs (mean = 9.75., range 5 - 15) to the criterion of 10 
successive correct, unprompted formations within a 
reasonable period of time '(maximum of 16 sessions.), even 
with.limited corrective practice following errors. 
Keliab i li ty 

Reliability measures were taken to determine the ' 
consistency of the experimenter in following the 
prescribed training procedures and the accuracy of his* 
scoring of the students 1 responses. A rater viewed 

^ r 

videotapes of .14. training sessions, four for each -of two 
students and three for the other, two students. All 3ign 
types were sampled. *h , 

T raining procedure . On each trial, _ adherence to the ■ 
training procedure was scored at seven points. The itfems 
were: (a) making eye contact, (b) placing the object on 
the table between the experimenter and the student, (c) 
labeling the object appropriately (i'.e., named in the 

ign plus speech condition, not named in the sign only 
cp^'dition), (d) providing a model if needed, (e) 
following the correct prompting sequence when the student 
mad^ no response, (f) terminating errors and providing a 
physical prompt, and (g) vocally reinforcing the student 
on each trial. Reliability w^s calculated by subtracting 

135 
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\the number of Experimenter errors from the total number 

of observations and -dividing by the total number. of 

- observations. Using this formula, the reliabil i ty f.or 

- * 

adherence to the training- procedures was .97. 
• i ' 

stu dent res ponses . The rater also noted on each 

v^trial . yheth^te the student correctly formed the manual 

« ■ h ' 

, sign Being_ trained." Uhese^ratings were .compared with 

ratings, made by the experimenter at the time of training. 

v ^Reliability was calculated by subtracting the number of 

disagreements between r.ater and experimenter from the 

tot&l ^number of observations and dividing by the ^tota3r^ 
: 4$ • • 

number of observations. The reliability computed in "this 
i^shion .for scoring student performance was .98. 
Acquisition Data 

Due to the limited sample size, the manual sign 
acquisition data were not analysed . st at i st i cally .* 

; -^ip^tead^each main effect and one-way interaction is 

■ ? 

presented graphically (Figures 3 - 6). In general, the 
! graphs of tne main effects across trials blocks (Figure 

3) indicate that the s ign charac te ris t i cs selected may • 

. influence the rate anrf extent of sign' learning. For each 

trinl block, more "iconic" signs*? were acquired than " 
« * 

, abstract signs (Figure 3.b). ' Difference between touch 
signs and nontouch signs were also found for each , trial 
block. -Across blocks, learning of touch signs was 
consistently superior to that of nontouch signs (Figure 
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5c). Only for training technique was there; no indication 

' ' *>•' '"• .. *• * ■ ' • . • ;. .■• 

oL' t n tiKiin elU'etit duo to *gf'oupi; (figure • 3a) . 

' t ' ■ .. 

* "» • 

. „ The three interactions, presented ij* Figures 4" 

■ ■ *. ■ • • - 1 . ' , Q . s 

through 6 are also offered as tentative findings! .They 

suggest that manual nign acoju i r> i 1 1 on in influenced' by a ' 

combination of training technique #nd sign dimensions . 

Instruction with s^gns only led to greater acquisition of 

touch signs t than. did instruction with rti£ns plus Wpee'Ch.. 

However,- inst ruction with signs plus speech' resulted in 

greater acquisition of nontouch signs than did 

instruction With' signs alone (Figure- 4). .Training with. 

signs-alone also led to greater, acquisition of iconic 

digns than did training with signs p-lus speech. Training 

■ ' - , ' • • , \ 

with sighs plus speech led t'o greater -acquisition of* 

abstract signs than did -trai'hing with signs-alone (Figure 

.5). 'finally, iconic and Abstract touch signs were, both 

acquired about equally hurt ico:hio nonto'uoh ^igns were ** - 

acquired .better than abstract nontouch signs.-- 

- ••As a me'an.s of partially substantiating the general 

validity of theses i nt erac t i ons , data from tfie individual 

.students are ' presented". ~ For^the group by touch 
interaction (Figure 4), three of the; four students -had- * 
data isomorphic with the interaction. .The same was true 
for the group by -iconicity interaction "(Figure 5) . .The' ' 

.iconicity by touch interaction was supported' by fi've of 4 
eight Measures -(Figure 6). ' ">. " . * , ... .. 
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Again, it is recognized that, there - is insufficient 
.power to- support conventional statistical analyses .of the 
group data presented' here and .that, .all findings remain 
tentative.. - Nevertheless; the fundamental 'purpose of the 
pilot", establ ishing the practical' feasibility of? the 
instructional methodology, has been "demonstrated and the 
findings of consistent >grou# separations,; apparent even 
with the limited sample size, suggest that, the proposed 
study, may yield fruitful results. 
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(a)- 



• a 



PI I 



(J 



tTFfC" 



(b) 



3LCCK 

V 



•1 ^ 



a 
a 



a 



' . Figure 3. to percent correct sign fbrration per 10-trial block for (a) 
(b) levels of ioclicity, and (c) : type of sign formation ' . 
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(b) 



V 



■1 ' 



fa} ^.--^'"^"t" 



"V, 



Figure .an percent correct formation of Louch and nontouch signs (a)' in each training grc 

(bj by individual students 'receiving training with signs only, and (c) by individual students 

* * 

receiving training with signs plus speech. ' • 
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(a) 



,![■:, WAV 
(b) 



! 1 




"a: 



t 



Mi , : ii. 



Figure 5. Mean percent correct formation of iconic^and abstract signs f w (a). in- .each trail): 



(bHy individual students receiving training with signs only, and (c) by individual ^stutter. 



receiving trainir.q nth signs plus speech. 
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, „ Figure 6, Mean percent correct formation .of touch and Untouch signs aqcdrdicg to their level d: 

> 

< t ' iconicitv (a) overaj.1, (b) by individual students receiving training with signs only; and (c) .by 
iSlSindividual studilis rece Win-' trainir- hVS ■s1 ft ns.o 1 us c Mech. BMT WW MM HI t ■ ? 



